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1’ deep cuts and .0O1’ tolerances 
no problem on rugged 3AC Automatic 


A Warner & Swasey heavy duty Chucking Automatic out- 
produces large turret lathe 4to1 on 15 diameter bevel gears 


Heavy machine usage is not at all unusual at the Youngstown plant of Mitre gears are typical of the heavy metal 
United Engineering & Foundry Company, a leading producer of mam- removal problems at United Engineering 


Large stock allowances and tolerances of 
.001”—often on the same part—place special 
value on the 3AC’'s ability to rough ‘and 
finish in one operation. 


moth special purpose machinery for the steel and nonferrous metals 
industries. To cut their costs on work involving heavy stock allowances, 
close tolerances and small lots, United installed a Warner & Swasey 3AC 
Chucking Automatic. This machine’s proven accuracy, metal removal 
capacity, fast setup and tooling flexibility ideally met their needs. 

The 3AC, now working two and three shifts on 20 to 100-piece lots, 
involving 1” deep cuts in bores, 14” wide facing cuts, and 114” wide form 
cuts has increased production on 15” diameter bevel gears from 3 to 4 
pieces a day to 14 to 16 a day. 

Perhaps similar benefits await you. Why not go over your tough 
metal turning problems with a Warner & Swasey Field Engineer? 
Warner & Swasey Company, Cleveland 3, Ohio. 


YOU CAN TURN IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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GOOD 
THINGS 


happen to 

your production 
and profits 
when you use 





MASTER 
COLLETS 


Excess set-up time will eat up 
your profits. That’s why you 
should use Benco Master Collets 
and assorted sets of pads to take 
advantage of the full capacity of 
your machine. It’s a lot quicker 
to change these front loading 
pads than to change collets. 


Every Benco Collet has 
guaranteed accuracy assuring 
better production. Superior 
manufacturing and inspection 
methods provide better perform- 
ance and longer productive life. 


All Benco holding devices in 

the most used sizes, for the 
machines you have, are available 
for immediate delivery 

from stock. 


Write for catalog. 


MORE 
HOLDPOWER| 


*“‘CB’’ MASTER COLLET 





BENCO coLLET MANUFACTURING CO. 
CLEVELAND 14, OHIO 





CIRCLE INFORM-A-GRAM KEY NO. 3 





j 
turbogrind 


U.S. Patent 2,942,387 


DIAMOND 


HEELS 


FIRST NEW CONCEPT IN 
ABRASIVE TECHNOLOGY 
IN TWENTY-FIVE YEARS. 


Revolutionary new styling with vanes 

that cool the abrasive section and 

strengthen the wheel . . . adds won- 

derful new high performance level 
with 


PRESSURELOK® 


The Performance Bond; proved best 
by the largest Aircraft and Automo- 
tive industries. Works excellently in 
either wet, mist or dry grinding. . . . 
and they are self-dressing. 


New TURBOGRIND Diamond Wheels 
ore immediately available from 
distributors, or write for complete 
information. 


UNITED STATES 
DIAMOND WHEEL CO. 


835 Illinois Ave. * TW 7-9181 © Aurora, Ill 
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personally speaking... 


Dear T&P Reader: 


Did you ever stop to think, in this super-advanced age of radio 
astronomy, multi-channel networks, and signals bounced back to us 
from the surface of the moon, that our highly touted art of com- 
munications presents a stumbling block to still greater attainments 
in science and technology? 


You may ask, “How can this be? Doesn’t our advanced state of 
communications go hand-in-hand with today’s science and tech- 
nology?” Sure it does, but I still think I can make a case. 


Communications is a two-way street. Over all these years of 
search and research we have added immediately—and I mean, 
literally, immeasurably—to our store of knowledge. And where 
have we stored it? Here, there, and everywhere! 


Thus we are faced with the very real problem not only of what 
has gone before, but how to find it, how to get it back! We are 
mindful of Longfellow’s poem: “I shot an arrow into the air, it 
fell to earth, I know not where.’ Too much of man’s knowledge 
has gone we know not where—like scatter shot. 


We can get much comfort from the manner in which communi- 
cations and science and technology are bootstrapping themselves 
out of this dilemma. Vast libraries are being reduced to microfilm 
and electronic memory systems. The art of information retrieval is 
in its infancy, but growing by leaps and bounds. 


One ultimate already is looming on the horizon: a machine that 
can scan a page, printed in a foreign language, effect a translation 
into English phonetics, and record the knowledge so it can be com- 
municated back to the searcher after a retrieval time of milli-seconds. 


Particularly, it is stimulating to dwell upon what this means in 
new products and new jobs! 


Diey Moccllaser- 
Publisher 
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(Ws-HRe INSERTS ee6e 


FIRST CHOICE of more and more plants 





V-R Throw-away Inserts are doubling 
production on heavy interrupted cuts for 


eae 


a a major conveyor manufacturer and 

they’ll bring consistent, superior per- 

radio & formance to your machining operations, 
to us too. Whether you’re machining steel, 
be: cast-iron, non-ferrous metals or super- 
alloys, there’s a V-R Insert in the shape, 

size and grade to fit your job. Fifteen car- 

ped bide grades, plus a ceramic grade cover 
the widest possible range of applications. 

—_— V-R Throw-away Inserts, used with V-R 
monte Toolholders and Face Mill Cutters, elim- 


where inate tool grinding costs, reduce carbide 
inventory and lessen machine downtime 
wheal because of fast, accurate indexing. Call 
e are your V-R representative or write us 


ir, it today for more information. 0 
‘ledge A 
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CREATING THE METALS THAT SHAPE THE FUTURE 


WS-lR) VASCOLOY-RAMET 


830 MARKET STREET *© WAUKEGAN, ILLINOIS 
C-845 
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BURGMASTER 


MODEL 25AHT 


6-spindle, 
1%” capacity 
in steel. Table 
travel 15 x 26, 
20 x 30, 30 x 
45 ; 
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MODEL 2BHT 
6-spindle, 34’ 
capacity in 
steel. Table 
travel 10 x 18, 
15 x 26, 20 x 
30. 


BLE 
ING, 
ER TW 
| 8-spindley 
B 1%” capaci 
in steel. 
travel 48 xt 


MODEL 3BHT 
8-spindle, 
1%” capacity 
in steel. Table 
travel 20 x 30, 
30 x 45. 
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*200 Different Parts Programmed in Tape 
*1000 Individual Items Without Rejection 
* Downtime Less Than One Percent of Operation Time 


‘Machining time of the above 
header board (1”x 2”) has 
been reduced from four hours 
to 3 minutes by Convair-Astro- 
nautics use of a Burgmaster 
Tape Controlled Turret Drill. 


a. > 


Time of reaming, boring and 
tapping 90 holes in the above 
“abort sensor housing” by Con- 
vair-Astronautics has been cut 
from 32 hours to 4 hours by 
Burgmaster Tape Controlled 
Turret Drill. 


CONVAIR-ASTRONAUTICS has increased production, 
saved $40,000.00 in man/machine hours and eliminated 
rejections and scrap. In seven months of operation, ap- 
proximately 200 different parts, and over 1,000 indi- 
vidual items have been worked on their two Burgmaster 
Model 2BHT-L Tape Controlled Turret Drills... with no 
rejections due to positional errors. Parts have been both 
ferrous and non-ferrous, both cast and forged. 

Part size range from a tiny header board (1” x 2”) with 
twenty holes center drilled, drilled and reamed to close 
tolerances. On one side of the board, the small holes 
are countersunk. Burgmaster Tape Controlled Turret 
Drills have reduced time on this part from 4 hours to 
3 minutes. 


To an (18” x 20”) abort sensor housing with 90 holes of 
various sizes reamed, bored and tapped. Burgmaster 
Tape Controlled Turret Drills have cut the time on this 
part from 32 to 4 hours, or a man/machine savings per 
part of $300.00. 


At Convair=Astronautics, Burgmaster Tape Controlled 
Turret Drills save many dollars in tool design, tool man- 
ufacture, and in the cost of re-work due to engineering 
changes. 

Human element error is reduced appreciably resulting 
in further savings on inspection, rejections, scrap and 
lead time to get into production. 


Burgmaster conrorarion 


15001 S. Figueroa Street, Gardena, California, FAculty 1-3510 


BURGMASTER DIRECT SALES OFFICES: Ridgewood, New Jersey, 
86North Maple Avenue., Glibert 4-3002 © Chicago 5, Illinois, 
4908 Lincoln Ave.,LOng Beach 1-1178* Cleveland 7, Ohio, 14706 
Detroit Ave., ACademy 6-7030 ¢ Detroit 37, Michigan, 13730 W. 
Eight Mile Road, Lincoln 8-4333 * Northern California, Castro 
Malley, Jefferson 7-1650 * Kearney & Trecker, C.V.A. Ltd., Sole 


SEND FOR LITERATURE 
Write for bulletin describing Burg- 
master 6 and 8 Spindle le Con- 
trolled Turret Drilling, Tapping and 
Boring Machines. Forty minute 16 
mm sound film showing all Burg- 
master Turret Drills in operation 
is available without charge from 
any office. 
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WITH DE-STA-CO TOGGLE CLAMPS 


De-Sta-Co makes it easy to pre-plan production jigs and fixtures right on 
the drawing board! Detailed tracing templates, in full and half size, can be 
slipped under a drawing and spotted accurately—saves design time, speeds 
fabrication! Choose from over 140 models, there’s a clamp for every job. 








Steel welding fixture with 8 De-Sta-Co Model 267 Toggle Action 
Clamps holds parts securely during fabrication. 


HOLDING PRESSURES FROM MERE OUNCES TO 16,000 POUNDS 
FOR DETAILS—ASK FOR NEW 36-PAGE CATALOG 


TOGGLE CLAMPS STAMPINGS 


SHIMS 
AND SPACERS 


BLOWER 
HOUSINGS 


DETROIT STAMPING COMPANY 
340 MIDLAND AVENUE + DETROIT 3, MICHIGAN 
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| Talk of the Month 
+ us 


New Generation Dawn 
For Numerical Control 





by Gen. Orval R. Cook, 
USAF (Ret.) 


This presentation was ezx- 
cerpted from a talk given by 
Gen. Cook, president of the 
Aerospace Industries Assn. of 
America, Inc., at the recent 
IBM press conference intro- 
ducing “Autopromt.” See a re- 
lated article, “Computer Lan- 
guage is Key to NC Break- 
through,” elsewhere in this 
issue. 


AUTOPROMT AND A-P-T—our 
own (AIA) Automatically Pro- 
grammed Tool System—have a 
common base. Through liaison fur- 
nished by another member com- 
pany—United Aircraft—the two 
systems have been developed as 
parallel projects. When the current 
phase of APT development is com- 
pleted next December, it will con- 
tain all the Autopromt listings. 
Integration of the two systems is 
planned as a later part of the AIA 
program. 

The Aerospace Industries Asso- 
ciation’s APT program is a unique 
effort in industrial cooperation. In 
the San Diego Convair plant, 20 
companies are contributing their 
top talent to develop manufactur- 
ing techniques that could revolu- 
tionize production methods, not 
only in the aerospace industry, but 
in other industries both in America 
and abroad. 


Cooperation Breeds Success 
Phase III of the APT program, 
which is now under way and will 
continue throughout this year, 
represents a determination —a 
rather expensive one to the partici- 
pating companies—to compress 
into one year a job that under 
“business as usual’? methods would 
have taken five years or so. The 
fruits of this enterprise will be 
made available to all elements of 
industry, including competitors. 
The APT program is a classic ex- 
... Continued on page 12 
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Just launched from American! TAPER-LOK DRILL BUSHING TIPS provide a fast, 
accurate way to mount self-contained machining units on a jig or fixture. 
Threaded end of TAPER-LOK screws into nose end of drilling unit. TAPER-LOK flanges 
on tip fit under shoulders of lock screw or lock strips on 
jig. Effectively holds drilling unit in alignment. Absorbs both drill thrust and torque. 


For complete data on sizes, accessories, and mounting 
send now for free TAPER-LOK catalog. 


AOK!” 
\ll The Way 


DRILL BUSHING CO.,5107 PACIFIC BLVD. % 
LOS ANGELES 58, CALIFORNIA TELEPHONE LUdiow 3-1122 /FAX LOS ANGELES * “ TWX 1315 
WORLD'S LARGEST INVENTORY OF PRECISION DRILL JIG BUSHINGS 


rk S.A. and American Standard Sizes---.. 


Monit 2036 Sass 


DELT-A SERR-A- 
LINERS HEAD FIXED HEAD —UN-A-LOK SERR-A-GRIP DELT-A-GRIP HEX-A-GRIP HEX-A-GROOVE REDSKIN CERM-A-GRIP A 
mess Fit Fit RENEWABLE LINERS RENEWABLE PRESS FIT LINERS — CONE DELTA AINER r a 


Write for free catalog 
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Take a Close Look 
ata 
Piece-Maker. 


“ 







You'll See Why It’s Best 
for High Speed 
Automatic Stamping 








The superior strengths and values that give a Minster Picce- 
Maker press the most precision and the best stability for high 
speed automatic stamping jobs are “hidden” in the Minster design 
and construction. 

That’s why it is important to you, when evaluating press equip- 
ment for progressive die operation, to carefully compare frame 
structure, precision of bearing and gib fitting, slide to bed paral- 
lelism, eccentric shaft support, lubrication system and control and 
clutch efficiency. Every size Piece-Maker, 20 through 300 tons, has 
this superiority. Ask a Minster representative to show you exactly 
why this is true. 

The Minster Machine Company, Minster, Ohio 


MINSTER 
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You can start your Vidmar facility with one or more cabinets. All units are 
modular in design—can be arranged, re-arranged, and added-to as required. 
Drawers are interchangeable within each cabinet or other Vidmar cabinets, 
and a specially designed and constructed suspension and extension system 
assures strength and stability. Drawers hold up to 400 Ibs. each, without 
sagging, even when fully loaded. 

Before you revise or add to your storage facilities, or plan the storage in new 
construction, it will pay you to look into the time- and money-saving advan- 
tages of Vidmar. Write today: Vidmar, Inc.,. 2326\Reach Rd., Williamsport, Pa. 


TMT GAT” CABINETS. ..e.es sun 
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...Month’s Talk from page 8 
ample of how competitive com- 
panies, working together, can con- 
tribute to man’s advancement. 
While a number of systems are 
being developed for the control 
of machine tools, the striking qual- 
ity of the APT system is that it is 
universal. When APT III, the cur- 
rent phase of development, is fin- 
ished in December, the results will 
be made available to all partici- 
pants for their use and further 


development. The system will be 
adaptable to any type of computer, 


and should in a short time revolu- 
tionize the parts production busi- 
ness. 
History of APT 

APT got its start a number of 
years ago when the Air Force’s 
Air Materiel Command asked the 
Massachusetts Institute of Tech- 
nology Servomechanisms Labora- 
tory to produce a prototype of a 
system for preparing tool control 
data. When basic research was 
completed, 19 AIA members were 
called in to construct an industrial 
version of the system. Findings on 











Punch Multiple Holes in One 


2S] Operation with REUSABLE 


DI-ACRO ADJUSTABLE PUNCHES AND DIES 








Di-Acro Adjustable Punches and Dies offer you an inexpen- 
sive means of rapid tooling for multiple punching of holes of 





a variety of shapes and sizes. They will do the job in a frac- 
tion of the time it would take using a single station punch 
press and at a fraction of the cost of standard tooling. All 
tooling can be arranged in a countless number of patterns so 
that most. multiple hole punching jobs can be accomplished 
in one operation. Tooling can be reused again and again. 
Holes can be as close together as *;” on centers. A template 
locates your punches and dies accurately. Di-Acro punches 
and dies are concentric, readily interchangeable. Standard 
rounds, squares, rectangles, ovals, D’s and other shapes in 


a variety of sizes are available from stock. 





Pronounced die-ack-ro 


DI-ACRO CORPORATION 
formerly O'Neil-Irwin Mfg. Co. 


Di-Acro Adjustable Punch and Die catalog is com- 
plete with detailed instructions and prices on all die 
sets, punches and dies. Consult the yellow pages of 
your phone book for the name of your nearest 
Di-Acro Distributor or write us for your free copy. 





948 Eighth Ave. Lake City, Minn 
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this program were released in Feb- 
ruary 1959, at which time AIA as- 
sumed responsibility for the fur- 
ther development and expansion 
of the system. 

Developments which have taken 
place already defy the imagination. 
Stripped of their technical termin- 
ology, here are some of the more 
significant ones: 

First, the original 100-word vo- 
cabulary which is fed into a com- 
puter to control the machine tool 
has now been expanded to 250 
words. This allows the computer 
to speak to the machine tool in 
complex sentences rather’ than 
simple ones, and results in produc- 
tion of more complex parts. 

Second, the programming lan- 
guage is being rewritten into a 
universal computer language called 
Fortran, so that with modifications, 
the APT system can be used with 
any type of computer. The system 
originally was designed exclusively 
for use with IBM’s 709 computer. 

Third, a library of generalized 
procedures has been developed so 
that the part programmer no 
longer needs to repeat involved 
program procedures each time they 
are required. He merely refers to 
the generalized process by name, 
and the computer does the rest. 


System’s Capabilities 


APT is in daily use around the 
country in the programming of 
machine tools. It can program 
three dimensional parts such as 
a saddle surface—a difficult cut 
to program because of the involved 
calculations it requires. Its three 
dimensional capability will be sub- 
stantially increased by December. 

The great benefit of APT to 
American industry is its ability 
to convert a general purpose ma- 
chine into a special purpose ma- 
chine. APT will reduce the necess- 
ity of acquiring a costly, highly- 
specialized machine for a limited 
production run. Merely by a 
change of program, APT will allow 
utilization of the same general pur- 
pose machine for any number of 
specialized projects. 

APT’s growth potential is virtu- 
ally unlimited. Our technicians be- 
lieve that it will someday program 
parts merely from a designer’s 
concept of what the parts should 
do. At this point in the program, 

... Continued on page 15 
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Patented Flash-Change is another exclusive MICROBORE feature. It’s DeVlieg’s own 

system of quick change tooling for all makes and types of boring machines, milling 
machines, turret lathes and automated equipment. The system consists of a. Flash-Change tool 
holder to suit the individual machine spindle and MICROBORE tooling with Flash-Change taper 
shanks. Clockwise rotation of an eccentric cam in the tool holder locks the cam into an NMTB 
taper socket in the tool shank. A counter-clockwise motion unlocks and ejects the tool. Tooling is 
interchangeable from one machine to another or can be reused in the same machine without resetting. 
Write for complete information on Flash-Change and other developments of the MICROBORE 
system of precision tooling. 


DEVLIEG MICROBORE « DIVISION OF DEVLIEG MACHINE COMPANY « FAIR STREET « ROYAL OAK, MICHIGAN 


MICROBORE e PRECISION TOOLING CENTER DEVLI -G 


SysieM 
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“A-l’s F&C Division 


Always 0 


-For tool steel in the exact form you need, 
in the most emeniedl shape for your job—rely on the 
championship performance of Allegheny Ludlum’s Forging 
and Casting Division. It will help you select the right ma- 
terial for bull’s-eye performance every time. 

Because A-L’s F&C Division is the only plant in the U. S. 
to supply tool steel in cast-to-shape form and in forgings 
and in composite die sections, it can give you completely 
unbiased recommendations. Your A-L representative is never 
under any pressure to promote parts made by one process 
against parts made by another. His only concern is to help 
you select the best possible and most economical methods. 

You get more than one-stop tool steel service from A-L. 
You get stand-out quality in each part: 

V A-L’s Cast-To-Shape tool steels are melted in electric 


furnaces to precise laboratory standards. Exacting foundry 
practice enables F&C Division to make even very intricate 








Specialties 


shapes so that little stock need be removed for finish. 


V A-L’s Composite Die Sections are made of fine A-L tool 
steel cutting edges electrically butt welded by a special 
process to nonhardenable steel bases. A wide range of 
straight and shaped sections is available in a huge array 
of sizes for any trimming, blanking, and beading die 
application. 

V A-L’s Smooth Hammered Forgings come in an exten- 
sive range of shapes and in sizes up to 3,000 pounds. You 
can be sure of quick delivery because all A-L tool steel 
forgings are made from stocks of over 24 million pounds 
of genuine A-L billets stored right on the premises. 

For complete information on A-L’s tool steel specialties, 

ask your A-L representative for a copy of the 28-page booklet 

FC4, or write: Forging and Casting Division, Allegheny 

Ludlum Steel Corporation, Ferndale, Detroit 20, 

Michigan. Address Dept. TP-8. 


ALLEGHENY LUDLUM 
FORGING AND CASTING DIVISION 2200 
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_,. Month’s Talk from page 12 

we are like third or fourth graders 
trying to formulate problems for 
a Doctor of Science. When we are 
able to pose more complex design 
problems, digital computers — 
through the APT system—will 
solve them. 


Continued Dedication Urged 

While we heartily applaud de- 
velopment of such a time-saving 
system, let me add an admonition. 
It’s man’s destiny to control ma- 
chines, not to create machines 
which will control him. Lazy re- 
liance upon the marvelous prod- 
ucts of our age is no substitute 
for creative thinking. There will 
never be a machine or a system 
produced which can match man’s 
ability to think creatively. 

I hope and trust that American 
industry will bear in mind that 
APT, Autopromt and similar time- 
saving systems which will follow, 
are beneficial only insofar as they 
free our planners, our creators and 
our thinkers to devise still greater 
contributions to benefit mankind. 


Fluid Dynamics 
Treated In Handbook 


HANDBOOK OF FLUID DYNAM- 
ICS, Victor L. Streeter, editor- 
in-chief. Published by McGraw- 
Hill Book Co., 330 W. 42nd St., 
New York 36, N.Y., 1961, 1240 
pages, $24.00. 


More than 30 engineers and sci- 
entists—a cross-section from in- 
dustry, government labs and uni- 
versities—have contributed to this 
comprehensive handbook that 
broadly covers fluid flow princi- 
ples, theory, methods and allied 
data. 

The book is divided into two 
parts—the first dealing with fun- 
damental concepts and the second 
devoted to applied fields. There 
are authoritative discussions of 
basic equations in fluid flow, lam- 
inar flow, flow with chemical re- 
action, compressible flow and cav- 
itation. 

Recent advances discussed in- 
clude fluid power transmission and 
control, magnetohydrodynamics, 
and computer calculations for fluid 
flow problems. The author is pro- 
fessor of hydraulics for the Uni- 
versity of Michigan’s civil engi- 
neering department. 


Polarad inspectors 


a ca ae” 


see .001° vanes 





magnified like this 
with STEREOZOOM”’ MICROSCOPES 


These are micro-grid vanes for the higher frequency microwave 
electron tubes made by Polarad Electronics Corporation, Long 
Island City, N. Y. Bausch & Lomb StereoZoom Microscopes 
play a critical part in their inspection. Because only B&L Stereo- 
Zoom Microscopes provide infinite choice of magnification, any- 
where within the entire range of the instrument. Just a turn of 
the Zoom knob shows their .001” vanes at the ideal magnifica- 
tion for checking continuity, spacing, surface finish, or con- 
tamination by foreign materials. 


Work shows up vividly, in natural 3D detail. And there’s unob- 
structed working distance (up to 7”) to simplify Polarad’s 
precision assembly of tube parts. That’s why Maurice J. Cun- 
niffe, manager of Polarad’s Microwave Tube Laboratory, says: 
“The StereoZoom Microscope is an essential component of our 
laboratory facility.” 

Why not mail the coupon and find out how StereoZoom Micro- 
scopes can help you? 


BAUSCH & LOMB, INCORPORATED 
77320 Bausch St., Rochester 2, New York 


Made in America, to the (] Send new B&L StereoZoom Catalog D-15. 


world’s highest standards. 


BAUSCH & LOMB 


Vv 


GN DUR ecidscscscsesccencess 
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VIOORE ROTARY TABLES 


For angular spacing jobs so precise you could never handle them before 





Total error 
in any position: 
2 sec. 







GUARANTEED POSITIONING ACCURACY FOR SHOP USE 









NA eloltalisalal ie a hel n: 
VO PRI ON TABLE 


Reads direct to 5 sec. 








Total error 
in any position: 
6 sec. 





GUARANTEED POSITIONING ACCURACY FOR SHOP USE 





All poinis in 90° increments, from zero to + 1 sec. 
All points in 18° increments, from zero to + 112 sec. 
All points in 2° increments, from zero to + 1%4 sec. 
Worm accuracy—"% sec. 
Repetition of settings—'2 sec. 
Total error in any position—2 sec. 
2 sec. — 0.00005” ('2 tenth) on 10” dia. 


Now...with this new No. 2 Moore Ultra-Precise 11-inch 
2 sec. Rotary Table—you can provide the closest preci- 
sion angular spacing needed today. It reads to 1 sec. and 
has an overall performance accuracy of + 2 sec. through- 
out the entire 360°. It is being widely used in angular 
locations for guidance systems. A nondisengageable, 
thread-ground worm, combined with the accurately 
spaced teeth of its mating gear, makes this extreme preci- 
sion possible. Loss of accuracy, due to repeated throwing 
in and out of the worm, is eliminated. 





ADD 


JIG BORERS * 


TOOLS 


JIG GRINDERS - 





OF) TO YOUR TOOLROOM 


PANTOGRAPH WHEEL DRESSERS ~° 


All points in 90° increments, from zero, + 11 sec. 
All points in 18° increments, from zero, + 2 sec. 
All points in 2° increments, from zero, + 4 sec. 
Worm accuracy—2 sec. 
Repetition of settings—1 sec. 
Total error in any position—6 sec. 
6 sec. = .00015” (1% tenths) on 10” dia. 


This popular No. 2 Moore Precision 11-inch Rotary 
Table has an overall performance accuracy of + 6 seconds 
throughout the entire 360°, and reads direct to 5 sec. It is 
being used successfully by leading companies on gov- 
ernment-sponsored precision jobs never before accom- 
plished. You can use this rotary table for countless preci- 
sion spacing applications on jig borers and jig grinders. 
* * * 
Write today for descriptive literature about the Moore 
2 sec. Ultra-Precise and 6 sec. Precision Rotary Tables. 


Accuracy assured by interferometric inspection and cali- 
bration, the first time industry has used light-wave measur- 
ing methods for precise division of the circle. 

These rotary tables are accurate in either horizontal or 
vertical position. Further applications are possible by using 
the table in conjunction with its companion unit, Model 
No. 2 Sine Plate. 


MOORE SPECIAL TOOL COMPANY, INC. 
726 Union Avenue, Bridgeport 7, Connecticut 





PRECISION ROTARY TABLES * HOLE LOCATION ACCESSORIES 
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A STOCK LEMPCO DIE SET HELPED H. K. METALCRAFT 


DO THE IMPOSSIBLI 


Winner of the John Woodman Higgins 
Award for 1961, Emil Loeffel, Metal- 
craft tool engineer, mounted his prize- 
winning dies in STOCK Lempco Die 
Sets, assembled to his order by a 

N. Y. City Lempco Distributor; see 
photos. 

These dies produce, at $1.75 per 
thousand, a part which formerly 

cost $12 per thousand. 









It was no accident that Lempco 

Die Sets were selected; Mr. Loeffel 
says he trusts their accuracy com- 
pletely and adds, “ .. . time 
saved in assembly and disassembly § 
is very considerable’. 





Lempco Ball Bearing Precision Die 

Sets have long been known for this 
feature and for their ability to maintain 
exact alignment for millions of strokes, 
with an absolute minimum of mainte- 
nance. Why not find out for yourself all 
the advantages of using ‘‘prize-winning”’ 
die sets? 


Lempco has a nation-wide warehouse organization. 
Write for literature and name of local distributor. 
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Subsidiary of LEMPCO PRODUCTS, Inc. + Other Operating Subsidiaries: 
LEMPCO INTERNATIONAL, Inc. * LEMPCO AUTOMOTIVE, Inc., Automo- 
tive Parts Division » EVANS REAMER & MACHINE ® Tractor Division 
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TECHNICAL BOOKS... 


HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, DEPT. E 
CLEVELAND 18, OHIO 


Gentlemen: Please send books checked. 


O 


O 
O 


THE ACCURACY & GEOMETRY OF PRECISION 
SURFACE PLATES, ANGLES & STRAIGHT 
EDGES by E. Willard Pennington. $ .75 


ADHESIVE BONDING OF METALS by George 
Epstein. 1954; 227 pages. 


BORING methods, machines and miscellany 
for making close-tolerance holes by W. E. 
Hoffman. 


BRAZING MANUAL prepared by the Com- 
mittee on Brazing and Soldering, American 
Welding Society. 1955; 208 pages. Practical 
information on every type of brazing prob- 
lem, including tables. 


BRITTLE FRACTURE OF STEEL, THE by W. D. 
Biggs. 420 pages. 


COLD FORMING OF STAINLESS STEELS by 
Lester F. Spencer, A 28-page pamphlet. 


DIAMOND TECHNOLOGY by Paul Grod- 
zinski. 784 pages. 93 working tables, and 
over 486 photographs and drawings. The 
only standard work on the subject. 


DICTIONARY OF METALLURGY by A. D. Mer- 
riman. 400 pages profusely illustrated. 7,000 
definitions. 236 tables. 


DIE DESIGNING & ESTIMATING, 4th edition. 
363 pages; 26 chapters; over 400 illustra- 
tions. standard reference work. 


$2.95 


$ .75 


$4.75 
$15.00 
$1.00 


$10.00 


$25.00 


$7.50 


DIE ESTIMATING fourth edition. Provides 
the KNOW-HOW for determining what it 
takes in units of time to build a die. 62 
pages. 


ELECTROPLATING ENGINEERING HANDBOOK 
edited by A. Kenneth Graham. 1955; 670 
pages. Complete engineering fundamentals 
and processing data on all phases of electro- 
plating. 


FASTENERS HANDBOOK by Julius Soled. 
1957; 450 pages. Complete data, illustra- 
tions and descriptions covering all currently 
available industrial fasteners. 


GEARS FOR SMALL MECHANISMS by W. O. 
Davis. 20 chapters profusely illustrated 
covering theory, design and practice in cut- 
ting and generating gear tooth forms. 


HOW TO DESIGN & SPECIFY PRINTED CIR- 
CUITS. Reporting on advantages, layouts, 
design, selection of materials and compo- 
nents etc. 


$3.00 


$10.00 


$12.50 


$6.00 


$5.00 


7 
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INSTRUMENTS FOR MEASUREMENT & CON- 
TROL by Werner G. Holzbock. 1956; 416 
pages. Fully describes, illustrates and com- 
pares all current devices for measuring and 
controlling temperature, moisture, pressure. 
flow, uniformity, etc. 


MACHINING, HEAT TREATMENT & PICKLING 
OF STAINLESS by Lester F. Spencer, 36 
pages on the working of stainless steel. 


MANUAL OF MACHINABILITY AND TOOL 
EVALUATION by Antoni Niedzwiedzki. 
Tool life formulas, tool life criterion, chip 
load and workpiece hardness, tool geom- 
etry, test records, tool inspection, machin- 
ability classification, machine tool selection, 
and much other valuable data including 
graphs, drawings and recommendations. 


MATHEMATICAL PROGRAMMING by Rein- 
feld & Vogel. 274 pages. The practical ap- 
plication and use of mathematics in indus- 
trial programming. 

MICROSTRUCTURES OF DIAMOND SURFACES 
by S. Tolansky. 11 ye of original re- 
search, New optical techniques explained. 


PLASTICS ENGINEERING HANDBOOK, com- 
piled by The Society of the Plastics Indus- 
try. 850 pages. 

PLASTICS TOOLING by M. W. Riley. 2nd 
edition. 216 pages. A concise, accurate, up- 
to-date summary of all available informa- 
tion on plastics tooling. 


THE PRINCIPLES OF INVENTORY MANACGE- 
MENT by Nyles V. Reinfeld. An authori- 
tative 32-page treatise on the economic 
aspects of analysis within your existent 
inventory control system. 


PRINCIPLES & METHODS OF SHEET METAL 
FABRICATING by George Sachs. 1951; 537 
pages. Describes in detail sheet metal 
forming methods, metallurgical effects in 
stamping, drawing, extruding, bending; de- 
sign of parts and dies, etc. 


PRODUCTION CONTROL by Nyles V. Rein- 
feld. 1959; 340 pages. A practical guide to 
the principles and functions of production 
control—details forecasting, scheduling and 
inventory techniques—incorporates up-to- 
date research from 500 companies. 


PROTECTIVE COATINGS FOR METALS by 
Burns and Bradley. 2nd edition. 1955; 657 
pages. Latest information on the composi- 
tion, properties and performance of metal- 
lic and organic coatings. 


TECHNICAL WRITING MANUAL by Chris- 
tian K. Arnold. A glossary of word usage 
for technical people. 


TECHNIQUES OF PRESS-WORKING METAL 
by Eary & Reed. 472 pages. 20 chapters and 
hundreds of drawings cover this subject in 
highly comprehensive detail. 


TREATISE ON MILLING & MILLING MA- 
CHINES by The Cincinnati Milling Ma- 
chine Co. 896 pages, over 200 formulas and 
700 illustrations and charts. 


$10.00 


$1.50 


$6.00 


$8.00 


$8.50 


$15.00 


$7.50 


$2.00 


$11.00 


$8.00 © 
$12.50 
$2.50 
$12.00 


$8.00 


AMOUNT OF ORDER $ 


Open account shipments to Fated companies. Otherwise payment © 


with order, please. No 


tax. 


: C.O.D.’s. Ohio customers add 3% sales 
Quantity prices quoted on request. 


COMPANY 








ADDRESS 





ZONE STATE 
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THE CREST OF QUALITY 


SKINNER-HORTON CHUCK DIVISION 
SKINNER PRECISION INDUSTRIES, INC. *« NEW BRITAIN, CONNECTICUT, U.S.A. 





A heavy-duty power chuck with jaws that freely index 
under full pressure. Indexing is simple, easy, and fast, 
The operator can index manually without touching the 
work or releasing the pressure. Jaws are indexed by 
means of a lock screw and slide plate. Note the size 
and shape of the indexing pin. It fits firmly and pos. 
itively into the indexing plate so that extreme accuracy 
of indexing is assured. 

One or both jaws can be furnished with indexing 
mechanisms. As a result, you can index more positions 
and smaller index angles. There is no need to buy a 
new chuck for different indexing positions because index 
jaws or index components can be interchanged quickly 
and easily. 

This new Skinner chuck is available in all body 
diameters from 12” through 36”. 





The only power chucking unit for Brown & Sharpe and 
similar automatic and hand screw machines. The ad- 
dition of this unit to your screw machine permits power 
chucking of cold drawn parts, small or odd_ shapes 
and castings. 

The Skinner unit, recommended by Brown & Sharpe, 
consists of a 4-inch air chuck with two or three jaws 
and work ejector, a threaded draw bar, a rotating air 
cylinder and a cylinder adapter. Hand, foot, or solenoid 
valves and power chucking accessories are also available, 
Average installation time—ninety minutes. 


| 
| 
| 


The first major chuck development in fifty years ! This 
extra-heavy-duty Wedge-Screw chuck develops tremen- 
dous gripping power, high accuracy and repeatability 
by a unique principle. When the lug-type pinion is 
turned manually or by a power wrench, it engages the 
gear plate causing the screw to move the wedge. The © 
force of the wedge on the jaws holds the work with © 
tremendous power. 

This Wedge-Screw chuck has such useful features as: 





Bee wh 


Accuracy—within .001 total indicator reading 


Repeatability — within .0005 total indicator reading 


2 PSR EHEC. 


Complete Range—no size limitation 


pee 


Many other features including over-tightening and 
operator protection, sealed operating mechanism, auto- 
matic lubrication, etc. 


Md 





For more information about these major chuck de ~ 
velopments, contact your Skinner representative o | 
write directly to us. 












PRINTED IN US 
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reading § Post-mortems on lost orders can be profitable 
—if you act after the facts are known. 
The savings offered by recent developments 
4 TSe- = s in Gisholt Automatics may surprise you. 

—% iso 2 New, faster setup methods up profits on 
» ome * smaller runs. Tracers cut tool costs and 
handle more complex work. Speed, capacity 
ee = and horsepower is up .. . for maximum pro- 

“ sk = duction with carbides. 


tive «| MASTERLINE® NO. 12 Automatic Chucking Lathe—hori- Act now. Find out how Gisholt Automatics 
» zontal model shown .. . vertical model is also offered, can help you do it for less! 
F in addition to a larger, No. 24 Lathe. 
i As practical for small lots as large production runs. 


All three feature rugged construction, ease of control Foc o 
and fast setup. Single- or multiple-pass JETracing " ) 
(shown) can be part of the automatic cycle for lower Se 
tool costs, even faster setup, minimum inspection and ite, 


increased versatility of the basic machine. MACHINE COMPANY 
Call your Gisholt Representative or write for Catalog 1213. Madison 10. Wisconsin, U.S.A 


Turret Lathes * Automatic Lathes * Balancers * Superfinishers® * Threading Lathes * Factory-Rebuilt Machines with New-Machine Guarantee 
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UNIVERSAL 
KWIK-SWITCH 
TOOL HOLDER 


permits 





a. 


tool changes 
in ten seconds! 





r 


UNIVERSAL CHUCKS { 








for every purpose : 





BORING CHUCK 


sie | 


STANDARD COLLET CHUCKS 














ra == 
i § ‘ FLOATING COLLET CHUCK 


Write today for complete catalog of 
Universal Engineering products. 
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UNIVERSAL ENGINEERING COMPANY ¢ FRANKENMUTH 8, MICHIGAN 
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The Magazine of Metal Working Methods 


Numerical Control— 
An Adventure In Modernization 


MODERNIZATION may have tire- 
some connotations—its implemen- 
tation plagues us—but let’s condi- 
tion ourselves. to live with the 
continual need to remain competi- 
tive. 


So you have read something 
similar before . . . you’re tired of 
the competitive preach, then look 
at modernization as an adventure. 
If your modernization centers 
around numerical control, you’ll 
find it steeped in “goldrush excite- 
ment.” And although there’s talk 
to the contrary, most smart com- 
panies are already “in” if NC fits 
their frame of operation. 


Large plants have been adding 
rows of NC complexes, and small 
plants with modest NC invest- 
ments are underway and getting 
experience. Those not yet using 
NC fall into any number of cate- 
gories: some are not imaginative, 
others are too satisfied with their 
profitable ‘“‘corner,’” others may be 
semi-indolent and some _ really 
can’t justify the purchase. 


Those who can’t see their way 
clear because of price probably 
think it’s too high. But is it high 
when you consider the cost of 
R&D? The Autoprompt system, ex- 
plained in this issue, tallied up 
twenty-five man years of devel- 
opment time between IBM, Pratt & 
Whitney, Aerospace Industries and 


others. True, all developments are 
more expensive in their infancy 
(NC is approximately ten years 
old), but a word of caution: con- 
sider carefully if it’s prudent to 
wait until the prices are lower 
before you make the move. 

Don’t begrudge R&D its due. 
Consider the true criterion of NC. 
Your decisions should be based on 
the advantages the control concept 
can bring to your facility in versa- 
tility, production increase, and 
competitive edge. You could find 
yourself in another league. 


It’s no coincidence that Sheffield 
and IBM each released NC devel- 
opments (see coverage in this 
issue) the same month. Many are 
“burning the oil’ working to en- 
hance and extend its use, and the 
results of the compounding of 
breakthrough upon breakthrough 
over the next few years will have 
a tremendous impact on our in- 
dustrial way of life. 

In the aggregate, it would only 
be natural that some who have 
tried NC are disappointed. We have 
talked to a few who were, but 
none were discouraged to any ex- 
tent; the implications of future 
success were readily evident. 

Proceed with care, but do pro- 
ceed. Apprise yourself of the in- 
finite possibilities and long term 
implications of numerical control. 


- — 


Whhian/?, 


Editor 
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“MOVING METAL’ with Carboloy. Cemented Carbides 





From solid slug to wrist pin — 2,000 an hour! Increased produc- 
tion is but one of the advantages when you use extruding and 
coining punches of Carboloy cemented carbides. You get uniform 
weight, surface finish, improved strength in the part produced. 
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Reduce costs, save machining time 
with Carboloy cemented carbides 


How efficiently you “move metal” from one 
shape to another depends on the quality, accu- 
racy and uniformity of the carbide you use. 
General Electric Carboloy carbides for coining 
and extruding punches, wire-flattening and 
sheet metal rolls are designed to do the job 
better, in less time, at lower cost, with less 
metal waste. 

Continuing research by General Electric’s 
metallurgists and technicians results in car- 
bides of highest quality and uniformity — 
dependability for the job at hand. Call your 
Carboloy Die Distributor or Die Maker to 
help you “move metal” at lower cost. Or write: 
Metallurgical Products Department of General 
Electric Company, 11111 E. 8 Mile Street, 
Detroit 32, Michigan. 























When it comes to wire flattening, 
rolls of Carboloy cemented carbide 
outlast steel rolls many times. 
Smooth, wave-free roll surfaces 
produce rolled-flat wire products 
of exceptional quality and finish; 
consistent uniformity. 




















You get uniform, more even sheet 


when you use rolls of Carboloy | 
cemented carbides. Roll structure is 
uniform throughout; excellent for 
working stainless steel. Carboloy 
rolls last longer and do jobs not 
possible with steel rolls. 


Cold extrusion punches made 
of G-E carbides find a wide 
variety of applications. For ex- 
ample, in the production of 
bearings, a solid carbide punch 
forms a race and cup from 
one steel slug—minimum waste; 
saves machining. 


METALLURGICAL PRODUCTS DEPARTMENT 


CARBOLOY. 


CEMENTED CARBIDES 


GENERAL 


GQ) ELECTRIC 


CARBOLOYa CEMENTED CARBIDES * MAN-MADE DIAMOND ¢ MAGNETIC MATERIALS @ THERMISTORS © THYRITEs © VACUUM-MELTED ALLOYS 
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_LWITH 5% FREE CARBIDES -- 240 BHN 


800 1000 1200 


CUTTING SPEED (SFM) 


Fig. 1. Tool life curves for milling different gray irons. 


SELECTING CUTTING SPEEDS 
and feeds for gray iron castings on 
the basis of hardness alone will 
not always guarantee the same 
maximum cutting tool life. 


Although hardness is generally 
a good indication of machinability, 
it’s not the only property of a gray 
iron that affects the life of cutting 
tools. A more direct influence on 
tool life is the actual microstruc- 
ture of the iron. 





by Charles F. Walton 


Mr. Walton is Technical Di- 
rector, Gray Iron Founders’ 
Society, Inc., Cleveland, Ohio. 


How To Increase Tool Life When 


Machining 


The microstructure of gray iron 
is largely determined by chemical 
composition and rate of cooling. 
While these factors also determine 
hardness, unfortunately the corre- 
lation between them is not direct. 


Gray Iron 


What Is Microstructure? 


Essentially, the microstructure 
of gray iron consists of 1) graphite, 
which may occur in several dif- 
ferent forms and 2) metal sur- 
rounding the graphite. The sur- 
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700 Fig. 2. Tool life curves for turning 
different gray irons. 





| specified on the print. Four typical 








600 t | matrix structures, and the ASTM 
class numbers of gray irons in 

FERRITE (ANNEALED) an : which they appear, include: 
100 BHN Pes Ferrite. Gray iron with a ferrite 
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matrix is by far the most machin- 
able. Ferrite, which is essentially i 
| carbon-free, contains silicon and « 
manganese in solution. This struc- 
ture is typical of all classes of 
gray iron in the annealed condi- 
tion. Brinell hardness ranges from 
120 to 160. 

Coarse pearlite or ferrite and i 
pearlite. Pearlite is actually alter- 
nate layers of soft ferrite and hard 
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200 T | Tt iron carbide. Irons containing mix- 

FINE PE| RLITE--| \ tures of ferrite and pearlite have 

Pa 225 = | intermediate machinability. In low 

\ | and medium strength irons, Class 

or N | | 25 and 30, Brinell hardness ranges 
from 140 to 187. 

SS co Fine pearlite. When pearlite’s 

0 ACICULAR-- 263 BHN a layers of ferrite and iron carbide 

200 400 600 800 1000 1200 are too fine to be resolved, it has a 

CUTTING SPEED (SFM) gray, mother-of-pearl appearance. 


The finer the structure, the strong- 
rounding metal is commonly called the gray iron. In the shop, these er and harder it is, and more dif- 
the matrix structure. matrix structures may be identi- ficult to machine. In medium 


Although the graphite is impor- fied by the ASTM class number strength irons, Class 30 and 35, 




















tant to tool life because of its effect 
as a chipbreaker and lubricant, TABLE I—RECOMMENDED CUTTING SPEEDS & FEEDS 
the shape and amount of graphite 
are not critical to tool life within sues 
the ranges that occur in the com- Cutting Speed (fpm) 
mon types of gray iron castings. 
: ‘ : Reaming 
However, tool life is directly 
affected by the microstructure of P Fase on aanariad 
‘in wndiie Ci snteien te Matrix Structure Turning Milling Drilling flute) 
graphite. By changes in chemical Ferrite (fully annealed) 800 600 200 200 
composition and processing, or by Coarse pearlite or pearlite 
heat treatment, the combined car- and ferrite 300 320 175 140 
bon content and the resulting ma- __s Fine pearlite 250 270 150 120 
trix structure in the casting is Acicular (alloy or heat treated) 125 170 100 80 
comparable to steel in its range of 
microstructure. These structures FEEDS 
may resemble soft mild steel, me- 
dium carbon steel, eutectoid tool (for all matrix structures) 
steel, or high carbon tool steel. METHOD Drill Size (in.) | Reamer Size (in.) Feed (ipr) 
roentgen tien eg? 0.020 to 0.035 
microstructures, there is an equal- 2 
ly wide range in tool life. And be- Face Milling 0.012 te 0.628 
fore optimum machining conditions Drilling sie papas 
can be set up, the microstructure Orilting ie 6.688 
of the castings must be known. Drilling /2 0.012 
Drilling 1 0.015 
Types ef Microstructure Reaming 1/4 or less 0.005 to 0.010 
Reaming 1/4 to 1/2 0.010 to 0.026 
Specific microstructures may be Reaming 1/2 to 1 0.020 to 0.030 


identified by the constituents in Reaming 1 to 2 0.030 to 0.100 
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Brinell hardness ranges from 190 
to 230. In high strength irons, 
Class 40 and 50, Brinell hardness 
ranges from 217 to 240. 

Acicular. An acicular matrix 
structure, consisting of needle- 
shaped constituents, is obtained 
without heat treatment by alloy- 
ing, generally with nickel and mo- 
lybdeum. It is more difficult to 
machine than fine pearlite. In these 
high strength irons, Class 55 and 
60, Brinell hardness ranges from 
243 to 320. 


Effect of Microstructure 


Notice that a certain relationship 
does exist between the hardness of 
these matrix structures and their 
machinability. However, a direct 
correlation between hardness and 
tool life is not valid without con- 
sidering the specific properties of 
the matrix structure. 

To illustrate this, tool life curves 
for milling gray irons with four 
different matrix structures are 
plotted in Fig. 1. The gray iron 
containing a coarse pearlite shows 
a tool life of 1300 cu in. at a cut- 
ting speed of 400 fpm. This is twice 
that for the fine pearlite iron, al- 
though their respective Brinell 
hardness numbers are 195 and 217. 
A comparison of hardness alone 
would not indicate the great dif- 
ference in machinability. Fig. 2 
shows similar curves for turning. 

Tool life may also be affected 
by the presence of free carbides in 
the structure of pearlite. Free car- 
bides, which are normally avoided, 
may be found when chromium has 
been added to gray iron for wear 
resistance or elevated temperature 
service. These free carbides may 
appear as small masses, or as a 
network around the pearlite. As 
little as 5% free carbide can re- 
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Fig. 3. Effect of free carbides. 


duce tool life as much as 70%. 

This is shown in Fig. 3, which 
compares tool life curves for two 
pearlite gray irons which are simi- 
lar except that one contains about 
5% free carbide in the matrix 
structure. Thus, at 300 fpm, the 
tool life for the iron without free 
carbides is 1300 cu in. and only 
450 cu in. for the one with 5% 
free carbides. 


TABLE II-RECOMMENDED CARBIDE GRADES 





Roughing General General Precision 
Trade Name Cuts Purpose Finishing Finishing 
ADAMAS B A AA AAA 
CARBOLOY 44A 883 905 999 
CARMET CA3 CA4 CA7 CA8 
FIRTHITE H HA HE HF 
KENNAMETAL K6 K6 K8 K11 
TALIDE css c91 C93 c95 
VASCOLOY 2A68 2A5 2A7 
WESSON GS G1 GA GF 
WILLEY E-8 E-6 E-5 E-3 


Selecting Speeds, Feeds 


For maximum tool life, the prop- 
er cutting speeds and feeds for 
various gray iron castings are 
therefore more accurately selected 
on the basis of microstructure than 
hardness Recommended 
speeds and feeds for turning, mill- 
ing, drilling, and reaming the four 
typical matrix structures are listed 
in Table 1. 

The speeds and feeds are for 
carbide tools, since these tools are 
widely used to machine gray iron. 
Table II gives various manufactur- 
ers’ recommendations for grades of 
carbides which may be used. 


alone. 


Tool life, as expressed in the 
various curves, is reached when 
the tool is dulled to the condition 
where it can be reground econo- 
mically. On a single-point tool, this 
occurs when a wear land of about 
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14.” forms on the flank of the tool. 
The most practical cutting speed 
and production rates may be de- 
termined from the tool life curves, 
which relate volume of metal re- 
moved to cutting speed. In order 
for “volume of metal removed” to 
have significance, the depth of cut 
must be specified. In these curves, 
the values for tool life are ex- 
pressed in cubic inches of metal re- 
moved for a 1” depth of cut. 


With this unit depth, the data 
on a curve may be converted to 
any desired depth by changing the 
value for metal removed in direct 
proportion to the actual depth of 
cut. For example, if the depth of 
cut is 0.250, the volume of metal 
removed will be % that given in 
the tool life curves. The tool life, 
in terms of time, is independent of 
depth of cut. 

A typical tool life curve, demon- 
strating the effect of speed on tool 
life, is shown in Fig. 4. Except at 
cutting speeds below 300 fpm, an 
increase in speed causes a corre- 
sponding decrease in tool life. The 
decrease in tool life below the 
critical speed of 300 fpm is a com- 


Fig. 5. Effect of feed on tool life. 
Milling pearlite with 5% free car- 
bides, 240 bhn, 290 sfm. 


mon characteristic of gray irons. 

Tool life curves for various feeds 
at a given speed are shown in Fig. 
5. The curves peak at the higher 
feed, showing that, up to a point, 
better tool life is obtained at heavi- 
er feeds. 


What About Casting Skin? 


With the exception of an un- 
usual design or requirement, ma- 
chining the skin from a gray iron 
casting should be no problem, par- 
ticularly when a normal depth of 
first cut is used. The first cut can 
shorten tool life if the surface is 
not free from abrasive material, 
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Fig. 4. Typical tool life curve. Mill- 
ing ASTM class 30 gray iron, 195 
bhn, 0.015” tooth feed. 


such as sand from the mold adher- 
ing to the surface, or sand actually 
fused into the surface. 


With modern foundry practice 
and equipment, gray iron castings 
can be consistently produced with 
clean surfaces. However, there may 
be special cases where it would be 
more economical to tolerate a re- 
duced tool life or lower cutting 
speed on the first cut than to 
utilize special casting or cleaning 
techniques to avoid it. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine 
1975 Lee Road, Cleveland 18. 
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Speed, 
Versatility, 
Accuracy 





THE SHEFFIELD UNIVERSAL 
tape-controlled coordinate mea- 
suring machine slashes cost, offers 
repeatability in measuring com- 
pound shapes such as missile nose 
cones. This instrument can auto- 
matically and simultaneously 
measure, indicate, and record in- 
side and outside dimensions, con- 
tour, and wall thickness of a part. 
The tape control can direct the 
machine to accomplish almost 1000 
precise measurements (e.g. wall 
thickness to 0.000050) in just 2 hrs. 


It is possible for the machine to 
take 100,000 readings on a single 
inch of test part. It is reported 
that any shape up to 20” high and 
20” in length can be measured. 


A representative task might be 
a hemispherical part for which a 
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Over-all Dimensional Inspection of Complex 
Shapes with a Minimum of Fixturing 


point of inspection is required at 
every 2° latitude and every 60° 
longitude for outside contour, in- 
side contour and wall thickness. 
This requires 795 exacting gage 
readings, and 265 mathematical 
computations for wall thickness. 


Using conventional techniques, 
this would require more than 125 
hrs, and it is doubtful that the 
same degree of accuracy would be 
achieved. The Sheffield machine 
accomplishes all this in about 2 hrs. 


Though sophisticated, the com- 
ponents employed are rather 
familiar, but are ingeniously com- 
bined. Two slide-mounted electro- 
jet (differential transformer) gage 
cartridges are the sensing elements. 
One contacts the inner surface of 
the part and the other the outer 
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Fig. 1 Engineer checks transparent dome for pre- 
cise wall thickness and uniform contour simulta- 
neously on Sheffield tape controlled gage. 


surface. The rolling ball contacts 
permit tramming an angle more 
accurately than is possible with 
a fixed stylus, and minimize the 
danger of damaging highly finished 
surfaces. Signals from the electro- 
jets are fed to Accutron electronic 
amplifiers. These couple with the 


numerical control unit, which com- 
pares the information being re- 
ceived with the parameters and 
tolerances previously programmed 
onto the controlling tape. The 
deviations from the nominal so 
detected are then automatically 
printed out in tabular form. 


Fig. 2 Basic Motions for accom- 
plishing complete dimensional in- 
spection of test shape. 


This machine features a high 
degree of versatility. For example, 
the probes can be made to scan 
a prototype part, and to punch a 
tape which will cause subsequent 
parts to be inspected by the origi- 
nal standards. It can be operator- 
controlled without benefit of tape 
program. 

Not everyone is producing nose 
cones, and the foregoing examples 
may lend the impression that the 
use of the machine is limited to 
that product. However, the ma- 
chine can handle any gaging opera- 
tion requiring OD, ID, wall thick- 
ness, and contour data. 

A salient feature is that of vir- 
tually eliminating special-purpose 
gage tooling and fixturing. 





More to Fourslide 


The fourslide method can be 
more than a mere interaction of 
four slides directed toward a com- 
mon center. 

“Nilson Fourslide Design & Tool- 
ing Handbook,” issued by A. H. 
Nilson Machine Co., mirrors the 
extreme adaptability of the four- 
slide process. Eight case histories 
mentioned in the book show the 


great possibilities placed at the 
engineer’s fingertips, limited only 
by his own imagination. By the in- 
corporation of a press unit with 
the fourslide machine expensive 
handling and secondary operations 
are eliminated. Costly trimming 
operations are avoided through use 
of coil ribbon metal stock cut to 
required dimensions. Forming 
parts to precise tolerances with 
basic equipment of the fourslide 


eliminates the need for expensive 
auxiliary units, and handling time 
is cut to a minimum. The four- 
slide operator, the production 
manager, the industrial or manu- 
facturing engineer, the tool engi- 
neer and the product designer 
should find this book of great 
value. Write the A. H. Nilson Ma- 
chine Co., 600 Bridgeport Ave., 
Shelton, Conn., or circle No. S30 
for your free copy. 
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Treat The Surface 
For Longer Tool Life 


Edge wear on cutting tools can be reduced by treat- 
ments which change the surface composition of the 
tool. The specific treatment depends on the work- 
piece and tool material, and on the job to be done. NITRIDED CASE 






BASE 
MICROSTRUCTURE 








by Edward A. Steigerwald 


Dr. Steigerwald is a research 
engineer in Staff Development, 
Tapco Group (Cleveland), 
Thompson Ramo Wooldridge, 
Inc. Readers may remember 
his previous Tooling & Pro- 
duction articles, “Heat Treat- 
ment of Tool Steels” (March 
1960), and “Tool Steel Trou- 
bleshooting” (Sept. 1960). 


WITH CUTTING TOOLS it’s the surface that 
counts. No other metal tooling component de- 
pends so completely on a localized condition for 
ultimate performance. The heat treater takes 
great pains to insure that surface decarburiza- 
tion does not alter the steel chemistry and pro- 
duce a soft cutting lip. The grinder must make 
certain that he does not overtemper the tool and 
that the proper geometry exists. All these con- 
siderations are important, because performance 
of cutting tools and dies is governed by surface 
wear. Surface treatment can be effectively used 
to decrease wear and increase tool life. 

Since wear is governed by the properties of the 
tool, the workpiece, and the operating conditions, 
a particular surface treatment may only be ef- 
fective within certain ranges of these three vari- 
ables. For example, a surface treatment which 
reduces the friction between a drill and a steel 
casting may not be effective on an aluminum 
workpiece. Despite these differences, there is 
merit in discussing the properties produced by 
certain surface treatments. A wise choice of the 
proper treatments for a particular application 
can lead to substantial improvements in per- 
formance. 

Although surface finish can also improve or 
deteriorate tool performance, only treatments 
which alter the surface chemistry of the tool 
will be discussed in this article. 


HARDNESS ~ ROCKWELL C 


Fig. 1 Hardness of nitrided case Oo 2 4 6 3 10 
and appearance of microstructure 


f M-1 high d drill. Mag- 
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Nitriding 


The most generally used and 
most effective surface treatment 
for tool steels is nitriding. It pro- 
duces a hard, thin, extremely 
wear-resistant surface zone which 
ranges in depth from 0.0002 to 
0.001 (Fig. 1). The nitrided layer 
is particularly effective when tools 
are used for light cuts on hard or 
abrasive materials such as cast 
iron or plastics. The hard surface 
is produced by immersing the tool 
in an aged bath composed of a 
mixture of molten sodium and po- 
tassium cyanide salts at approxi- 
mately 1000°F. The treatment can 
last from 10 min to 1 hr depending 
on the particular tool, desired case 
depth, and maximum hardness 
(Fig. 2). It causes no effective di- 
mensional change, hence it can 
be used on a finished tool and sub- 
stituted for a second tempering 
operation. Although the extremely 
hard (R,69) diffusion-bonded ni- 
tride case slightly decreases over- 
all tool toughness, the decrease is 
generally not harmful, provided 
the case depth is below 0.001. 


Testing for the brittleness of a 
nitrided case is difficult. Al- 
though actual performance tests 
are the ultimate criterion, a con- 
venient rule of thumb is to scratch 
a piece of window glass with a 
sharp nitrided tool edge. A brittle 
edge will spall and dull quickly, 
while a satisfactorily nitrided sur- 
face will last much longer. 


The effectiveness of the nitrided 
case of drills and reamers persists 
even after the tools have been re- 
sharpened. Although the hard lay- 
er is removed from the point of a 
tool, sufficient “back-up” appar- 
ently exists in the flute section to 
give support and wear resistance to 
the cutting edge. 

Long gas nitriding cycles are 
used to produce a considerably 
heavier nitrided case (0.004 to 
0.016) in large hot working dies. 

The relatively simple and eco- 
nomical nitriding treatment can 
produce substantial dividends in 
increased tool performance. Cer- 
tain precautions are necessary, 
however, to account for the tox- 
icity of the cyanide salts. 


Chromium Plating 


The low coefficient of friction 
and moderately high hardness of 
electrodeposited chromium plate 
(Fig. 3) has led to its application 
on certain dies, gages, and cutting 
tools. Although the case hardness 
(R,65) is less than a nitrided sur- 
face, the chrome-plate reduces 
friction between tool and chip, and 
life is increased because of the 
reduced tool tip temperatures and 
stresses. This plating is applied 
directly to the steel, setting up 
tensile stresses on the surface. 
These stresses decrease the tough- 
ness of plated material as com- 
pared to unplated stock. Plate 
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Fig. 2 Influence of nitriding time 
on the hardness of a T-1 high 
speed steel surface. 


thicknesses usually range from 
0.0001 to 0.0003 to insure opti- 
mum adherence. In cases where 
undersize cutting edges must be 
increased, plate thickness may go 
as high as 0.010. 

Considerable care is necessary 
during plating to insure maximum 
resistance to spalling. A_ typical 
chrome-plate cycle involves de- 
greasing, electrolytic cleaning, 
anodic etching, plating in a man- 
ner to insure relatively constant 
current distribution over the 
workpiece, baking, and finish ma- 
chining if necessary. 

The operations may appear in- 
volved, but they require only a 
modest capital investment and 
normal care. More commercial 
plating employs motor generator 
sets capable of producing 6 to 12 
volts. Wood or lead-lined tanks 
are required for most of the op- 
erations, and relatively good tem- 
perature control must be main- 
tained during the actual plating 
cycle. 

The baking operation, required 
to eliminate the hydrogen taken up 
during the electrolytic operations, 
is performed below 500°F for 4 
to 12 hrs. It substantially decreases 
brittleness, but does not change 
surface hardness. 

Controlled chrome plating, like 
nitriding, can be applied to a fin- 
ished tool. It’s more costly than 
nitriding and must be considered 
as a specialty surface finish, but 
its effectiveness can be significant 
in certain cases. For example a 
normal high speed drill, used for 
drilling %4” hard brass with a 
paraffin oil lubricant, drilled 524 
holes before chrome plating; it 
went almost 3000 holes after plat- 
ing. 
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TABLE | 


SURFACE TREATMENTS FOR TOOL STEELS 
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Treatment 


Process 


Method of Application 


Characteristics of Surface 


Use 








Nitriding 


Chrome Plate 


Add nitrogen to surface 


Plated layer 


Immerse tool in cyanide 
salt at 1000°F. 


Electrolytic plating on 
finished tool. 


Very hard, wear resistant 


Low coefficient of friction. 


Light cuts on hard 
abrasive materials. 


Specialty 
applications. 








Steam Oxide Adherent, very thin oxide Temper in dry steam atmos- Good friction characteristics, Predominantly on 
phere at approx. 1000°F. possible lubrication cutting tools for 

absorption. ferrous applications. 

Sulfurizing Add sulfur to surface Immerse tool in special Anti-weld and lubricating Metal-to-metal 
cyanide salt at approx. surface. rubbing contact. 
1000°F. 

Chromizing Add chromium to surface High temperature deposition Very hard, abrasive Carbon tool steels 
on tool prior to or during chromium carbide surface. for wear resistance. 
hardening. 

Oxides in the flutes. This results in a dark  Sulfurizing 


Steam oxide treatments can also 
be applied to a completed tool. The 
oxide film is produced in a temper- 
ing furnace with a dry steam at- 
mosphere at approximately 1000° 
F. If care is taken to prevent for- 
mation of rust spots, a uniform 
bluish-black film is produced on 
the tool (Fig. 4). Numerous tests 
have indicated that the steam ox- 
ide film improves the life of cut- 
ting tools used to machine ferrous 
materials, but has a relatively 
small effect on tools used for non- 
ferrous work. This suggests that 
the frictional characteristics of the 
film control performance. There 
are also some indications that the 
film may be porous and acts as an 
effective trap for the cutting lub- 
ricant. Although this blue-black 
film is the most widely used sur- 
face oxide, a variety of colors 
ranging from straw or yellow to 
deep black can be produced by 
varying the time and temperature 
of the treatment. 


Another oxide treatment, done 
during hardening instead of on 
the finished tool, is carried out at 
approximately 2200°F in an at- 
mosphere furnace. Since the tool 
must be finish ground after heat 
treatment, the 0.001 thick high 
temperature oxide is removed from 
the cutting edges and remains only 


colored flute section, and bright, 
finish ground cutting surfaces. 
Whether or not this type of finish 
is beneficial is somewhat contro- 
versial. It has been reported to im- 
prove performance in certain tests; 
the cause is believed to be its 
ability to absorb lubricants. 


The sulfurizing process, recent- 
ly developed in France, increases 
the sulfur content of ferrous metals 
to controlled depths beneath the 
surface. The method, similar to 
nitriding, involves immersing the 
tool in a molten bath of alkali 
metal cyanide and neutral salts 


CHROME PLATE 
SURFACE TREATMENT 





Fig. 3 Appearance of hard chromi- 
um plate approx. 0.0007 in depth 
on an M-1 high speed drill. Mag- 
nification 250X, structure etched 


with Nital. 





NORMAL MICROSTRUCTURE 
OF DRILL BODY 
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BRIGHT GROUND FINISH 


Ss 











SURFACE TREATED WITH STEAM OXIDE 
Fig. 4 Blue-black appearance of steam oxide-treated drill contrasts 
with appearance of bright ground drill. 


with sulfur, rather than nitrogen, 
as the active diffusing agent. While 
the beneficial effect of nitriding is 
produced by high hardness, the 
advantages of sulfurizing are at- 
tributed to its anti-weld and lubri- 
cating effectiveness. Sulfurizing 
has been most effective on machine 
parts involving metal-to-metal 


rubbing contact, but has not found 
wide acceptance on more highly 
stressed cutting tools. 
Chromizing and hard flame- 
sprayed surfaces also find limited 
application on tool materials. In 
chromizing, chromium is diffused 
into the surface of the tool where 
it generally combines with carbon 
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to produce a very hard, wear re- 
sistant chromium carbide. It is 
effective on carbon tool steels, but 
has not been successfully applied 
to high speed tool steel. Flame- 
sprayed coatings, due to their spal- 
ling tendencies, are only employed 
for applications involving rela- 
tively low surface stresses. Both 
of these treatments require subse- 
quent finish machining. 

The tool surface treatments dis- 
cussed here (Table I) do not rep- 
resent the entire gamut of possi- 
bilities, but have been widely used 
with good results. In evaluating 
any surface treatment, the cost 
must be weighed against the de- 
gree of improvement. These fac- 
tors can be extremely dependent 
on particular production condi- 
tions. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine 
1975 Lee Road, Cleveland 18. 





More RPMs For Drills 





The Jarvis Drillspeeder con- 
verts your conventional drill press 
into a high speed drilling machine. 
With a maximum speed capacity 
up to 30,000 rpm, it is reportedly 
ideal for high speed drilling of 
very small holes. Due to the 4 to 1 
ratio of its gear train, it results 
in increased production and job 
versatility when working brass, 
aluminum, plastics, cast iron and 
other metals. Whatever the stand- 


ard or selective speed of your drill 
press, the Drillspeeder multiplies 
this by four. This gives the speeds 
compatible with its chuck capacity, 
which is from No. 80 to %»”. 

For the quiet and smooth run- 
ning essential to efficient use of 
the small wire size and fractional 
millimeter drills, heat treated pre- 
cision gears are employed. Further 
contributions to accuracy stem 
from the preloaded, shielded high 
speed ball bearings. The spindles, 
of heat treated steel and ground 
after hardening, insure a mini- 
mum of “run out” so essential to 
trouble-free performance of mini- 
ature drills. Because all moving 
parts are fully enclosed and lubri- 
cated at the factory, the Drill- 
speeder may be used in either hori- 
zontal or vertical position. 

Illustrated literature and detail- 
ed specifications may be had from 
Jarvis Corp., Middletown, Conn., 
or circle Dl on your Inform-A- 
Gram Card. 


Metal Literature 


ASM REVIEW OF METAL LIT- 
ERATURE 1960, edited by Marj- 


orie R. Hyslop. Published by 
American Society for Metals, Nov- 
elty, Ohio, Vol. 17, June 1961, 1342 
pages, $25.00. 


This volume is a collation of 
monthly issues of the ASM Review 
of Metal Literature from January 
through December 1960. It is the 
seventeenth volume of a series that 
began in 1944. 


The clothbound book contains 
11,903 annotations of articles, tech- 
nical papers, reports and docu- 
ments that appeared in engineer- 
ing, scientific and industrial jour- 
nals and books throughout the 
world in 1960. The annotations are 
brief abstracts indicating scope and 
content of the article. They are 
not intended to serve as a sub- 
stitute for a reading of articles 
listed. They merely give the reader 
a chance to decide whether he 
wants to read material in its en- 
tirety. A register of publications 
and their addresses aids in obtain- 
ing back issues or reprints. 


The book is divided into 20 sec- 
tions covering different areas of 
materials and process engineering 
and technology. 
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treat surfoce for longer tool life 





WHETHER YOU HAVE a compu- 
ter or not, you may profit from 
IBM’s introduction of ‘“Auto- 
promt,” a system that puts infin- 
itely improved numerical control 
within reach of an NC-equipped 
facility. 

The word “Autopromt” is an 
abbreviation for Automatic Pro- 
gramming of Machine Tools, and 
words are the key to this system’s 
significance. Heart of the system 
is a new computer language that 
circumvents the need for a pro- 
grammer to numerically describe 
the cutting tool’s point-to-point 
path—a fantastic time-saver. Here- 
tofore, where fine milling finishes 
were desired, hundreds of tool po- 
sition coordinates might have to 
be calculated for a cutting path. 


With Autopromt, and working 
from an engineering drawing of 
the part, the programmer writes a 
series of statements in the Auto- 
promt language. He describes each 
of the constituent surfaces of the 
three-dimensional shape to be ma- 
chined (in many instances a word 
for each shape), defines the rela- 
tionship of these surfaces to each 
other, and specifies the machining 
requirements such as tolerance and 
tool size, etc. This information, the 
source program upon which Auto- 
promt bases its computations, is 


(See a related article, the Talk of the Month, ‘New 
Generation Dawns for Numerical Control,” earlier 
in this issue.) 


From the Cover: 
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Computer Language 


Is Key to 


NC Breakthrough 


punched into a deck of IBM cards 
and fed into a 7090 computer. 
Then the Autopromt master tape 
is fed into the computer for stor- 
age in its core memory. This series 
of more than 30,000 instructions 
enables the computer to interpret 
the card information and generate 
automatically the many tool posi- 
tions necessary for the numerically 
controlled machine tool to make 
the desired cut. IBM says instruc- 


tions produced by Autopromt can 
be used with any combination of 
numerical control director device 
and milling machine. 

The part first used to demon- 
strate Autopromt’s dramatic capa- 
bilities is a gearbox cover for the 
turbine-powered S-64 helicopter 
developed by Sikorsky Aircraft, a 
division of United Aircraft. Its 38” 
dia surface is broken by 10 identi- 
cal ribs extending from cone cen- 
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ter to rim. Autopromt produces 
numerical instructions for milling a 
single segment, and the process 
is repeated 10 times to mill the 
entire surface. This part helped to 
point up the additional savings by 
simplicity of setup. It was only 
necessary to mount the part on the 
miller table in some convenient 
way. Without Autopromt, it would 
have been nearly mandatory to 
mount the part on a dividing head. 


In conventional operations, with 
a machine operator working di- 
rectly from blueprints, leadtime 
from print to production was about 
three months. With Autopromt on 
an experimental basis, leadtime 
was cut to about four weeks. In 
normal operation, leadtime for a 
similar operation is expected to be 
only two weeks. 


M job was reduced to 40 hrs machine 


tion with Autopromt are these: 1) 
part program punched into cards, 
fed to computer; 2) 30,000 part 
processor program fed and stored 


produced on magnetic tape. There’s 
nothing new after this point. From 
here, the program can be punched 
into cards or paper tape, depend- 
ing on the input you use for your 
numerically controlled milling ma- 
chine. 

You have to have NC equipment 
to profit from Autopromt, but as 
related at the outset, you don’t 
have to have a computer. Using 
Autopromt, IBM processing centers 
will be able to prepare the input 
for your equipment from your de- 
tailed description of the job. Such 
service can make feasible even 
small production lots of highly 
complex, three-dimensional proto- 
type parts. Heretofore, the cost in 
time and manpower for program- 
ming a machine tool to produce 
such parts couldn’t be justified. 

The Autopromt language used by 
a programmer consists of 110 Eng- 
lish words. These can be used in 


The Science of the Super-Cold 


ADVANCES IN CRYOGENIC EN- 
GINEERING, Volume 6, edited 
by K. D. Timmerhaus. Published 
by Plenum Press, Inc., 227 W. 


17th St., New York 11, N.Y., 
1961, 662 pages, $15.00. 
This is a collection of the pro- 


ceedings of the 1960 Cryogenic 


Bop. ay Pye a ), sp 2559. y= 3 . 
‘a PL ? LSP_ ioe. oO, —Chey 25 > SP ¢) am >.) are 1 
HOLE.) ee _ int att €Q,— 7 153 0),-SP ot a Wd, sp ) ao — 
L| LM AE 
Rig i —y 7952/5 Conventional milling took 150 their entirety, or abbreviated, as 
JOE 's cy FZ IVA hrs. Using a Pratt & Whitney Nu- long as certain letters are retained. 
meric-Keller and Autopromt, the The language contains words that 


describe shapes and surfaces: cone, 


\_WALAls Pig” = ZNM time. cylinder, hyperbolic paraboloid, 
Te Key steps from print to produc- sphere, taurus, etc. It contains 


words that designate the relation- 
ships between surfaces: angle, axis 
point, intersection of, surface point, 
etc. 


“ante (ala Pgs di “rameter (name) ¢ in computer; 3) computer’s output By breaking down a shape into 
oe SEO (Sto ca a Ptameter / nam, —the object program—containing its constituent surfaces, the user 
ROUND Gy a : moe SEO CE, “ti a complete set of numerical in- can describe the most complex 

: tht structions for the machine tool, three-dimensional shape. He also 


describes each region of the part. 
Region definitions specify the 
grouping of surfaces to be ma- 
chined and the relationships of 
these surfaces. In addition, the user 
provides basic machining instruc- 
tions for each region, such as mode 
of machining, size of the cutting 
tool, dimensional tolerances and 
feedrate or speed at which the tool 
will travel. 

Autopromt also contains diag- 
nostic features that enable the user 
to verify his input and locate errors 
during and after processing. Dur- 
ing processing, the computer prints 
out errors it discovers in the source 
information. For checking the tool 
path after processing, and before 
actual machining begins, Auto- 
promt produces a list of coordin- 
ates for each successive tool posi- 
tion. By reading or plotting these 
coordinates, the user can visualize 
the entire tool path. 


Engineering Conference held at 
Boulder, Colo. Space technology, 
superconductivity, transfer phe- 
nomena, physical equilibria, cryo- 
genic equipment, mechanical prop- 
erties, and heat transfer and ther- 
mometry are covered. 
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EX-CELL-O 

é Contour Projector 
Used To Aid 
Nuclear Research 
























d, * ; Engineers for the Enrico Fermi Atomic Power 
ined. Plant used an Ex-Cell-O Model 30 Contour 
that Projector to determine the maximum load 
cone, that could be applied to a “dimple”! 
oloid, The uranium rods comprising the fuel ele- 
tains ; ments in a reactor core are held vertically in 
tion- “egg crate” assemblies. Each strip contains 
, aXls precision stamped “dimples” to provide neces- 
point, sary support and accurate alignment. 
The problem was how to determine the 
> into maximum load that could be applied to | 
user these “‘dimples’’ before permanent set 
nplex took place. 
also Simple with an Ex-Cell-O Model 30 Contour 
part. Projector! The workpieces were mounted in a 
the holding fixture and stress applied in increments 
ma- of one pound. Under 100X magnification the 
os of deflection in movements of .0001 inch or less 
> user was easily seen on the projector screen! With 
struc- the highly accurate vertical measuring microm- 
mode eter and dial indicator, standard on the Ex- 
itting Cell-O Model 30 Contour Projector, the actual 
- and deflection was measured and recorded with great 
e tool precision! Successive readings were plotted up 
to and including the yield point. 
diag-, Pa This is not an unusual inspection application 
>user ff for Ex-Cell-O Contour Projectors. They are 
wrest helping in hundreds of different ways to speed 
production and bring about greater accuracy 
Dur- : 3 
: in the fields of electronics, nuclear research, 
prints and travel in space! 
source ay a : 
= ton If you have similar difficult inspection prob- 
lems . . . if your inspection is taking too much Stainless steel “egg crate” assembly built up 
refore time .. . or if you need greater accuracy ... an from 26 interlocking strips and designed to 
Auto- Optical Gaging Products man can help you. te uranium fuel rods in compact forma- 
rdin- We will gladly send you our new booklet ‘43 Con. tees Snes seueee wae, Vee 
posi- Reasons Why Ex-Cell-O Contour Projectors pr sce oe caapasiatin Peeper. ad 
above shows inspection of ‘‘dimple’’ on 
these are the First Choice of Industry.” single strip at right. 
ualize 
Id at Manufactured by EX-CELL-O Corporation at Detroit, Mich. 
ology, SOLD AND SERVICED BY 
phe- CP61-3 
cryo- ff 
prop- 
ther- 


26 FORBES STREET ROCHESTER ag 
Subsidiary of EX=-CELL-Of Corporation 
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Speedy Soldering 


The word “automation” has 
come to connote whirlwind trans- 
fer or indexing speeds that allow 
astronomical production rates. In 
order not to misrepresent their 
product, people at Fusion Engi- 
neering, Cleveland, Ohio, say their 
indexing machine ‘“semi-auto- 
mates” soldering line work. 

The table is working for Con- 
tinental Controls to speed the pro- 
duction soldering of an extension 


tube for hot water tank relief 
valves. It completes one soldered 
assembly — two soldered joints — 


every 10 sec. Before automatic as- 
sembly, each operator at the su- 
burban Cleveland company turned 
out one assembly every 3 min. 
The part requires soldering of 
the extension tube to the thermo- 
stat housing, and soldering of a 
brass insert inside the housing. 
These two joints are made at the 
same time on a soldering machine. 
The operator picks up a part and 
quickly positions it under the noz- 
zle applicator where it receives a 
metered amount of solder paste. 





The insert is then placed in the 
housing, and a second dab of paste 
is applied during insertion. 

The part is then loaded into the 
special ceramic fixture and posi- 
tioned in a slot that’s spring-loaded 
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Semi-automatic soldering setup, with enlarged part shown. 


to hold it. As the table indexes, 
the stem passes in front of a pre- 
heat air-gas torch, and a final heat 
torch, at two succeeding stations. 
It air cools for two stations, and is 
automatically ejected onto a slide. 





Holes Drilled Clean, True And Right ‘On the Button’ 


Numerical tape control and gun 
crilling have been combined in a 
single machine for fast-cycle pro- 


duction of precision-drilled holes, 


positioned to close tolerance. The 
machine has a standard Borema- 





tion gun-drilling power unit, ca- 
pable of making precision holes up 
to 36” x 2” dia in one stroke, from 
the solid. 

The new Boremation Electra can 
be operated in three ways: 1) un- 
der full automatic tape control 
for complex positioning and drill- 
ing, large or limited production, 
and even prototypes; 2) semi-au- 
tomatic dial control for simple hole 
patterns, and small number of 
pieces; and 3) manual control to 
simplify pre-production setups. 

A unique drive system permits 
feed rate and spindle speed to be 
controlled independently, and 
maintains constant feed rate. This 
assures smoother true holes and 
maximum tool life, even when 
drilling through hard spots, cross 
holes, or other interruptions. 

For additional information, write 
to Drillmation Co., Inc., 6400 E. 
Eleven Mile Rd., Centerline, Mich., 
or circle Inform-A-Gram No. D2. 
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BUILT-IN VALVE 
PROVIDES 
COMPACTNESS 


BUILT-IN VALVE 


PROVIDES 
POSITIVE CONTROL 





MORE THAN 
ONE MILLION INSTALLATIONS 


exes, 








pre- 
heat 
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slide. . ® 
The Bellows Air Motor | 
% iJ o | 
Makes Pneumatic Circuits | 
= * e | 
< Easier to Design « Easier to Build | 
eS up 
from 
acan § The Bellows Air Motor makes designing for air operation a lot easier and less 
) un- costly. Its built-in directional valve, built-in speed controls, and its single air 
ome connection (which can be flexible hose) is true space-saving design—makes 
aa it fit perfectly in cramped quarters or on moving machine elements. And from 
ee the standpoint of final design, the Bellows Air Motor offers faster action, more 
. hole positive control, and minimum maintenance. 
** The Bellows Air Motor is available in various mounting styles, in five bore sizes 
. " (14%4", 134", 24%", 35%" and 4144"), and in any stroke length. Optional built-in 
ouias valves include 8-12v low voltage control, 115v JIC electric control, manual or 
to be pneumatic controls, thus giving the design engineer the widest latitude in 
and control systems. 
a Full data on Bellows Air Motors is in Bulletin BM-25, free on request. Write 
when Dept. TP-861. Bellows-Valvair, Akron 9, Ohio. 
cross 
write 
00 E. | ° 
ne Bellows -\/aivair 
7 AKRON 9, OHIO 


996-C DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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Way Bearings 
increase 
Machine Tool 
Accuracy 


One of the many interesting de- 
sign features of Kearney & Trecker 
Corp.’s Milwaukee-Matic is the 
use of recirculating roller bear- 
ings. These solve two difficult 
problems for which conventional 
design was inadequate. 

First, controlling linear  posi- 
tioning of a 10,000-lb vertical col- 
umn through electronic scales sen- 
sitive to 0.000015 error posed a 
tough stick-slip problem. Repeat 
positioning, to be within 0.0001, 
required a lubrication environ- 
ment that would equalize starting 
and running friction. 

Ideal conditions were approached 
by distributing one-third of the 
load from the column to four 
spring-loaded Tychoway bearings, 
one under each corner of the shoe 
which carries the column. This 
maintains a more uniform thick- 
ness of oil on the two flat bed 
ways. 

The second problem was solved 
by eight Tychoway bearings used 
in the spindle head saddle. The 
Milwaukee-Matic automatic tool 
turret holds up to 31 different 
tools, used in numerically con- 
trolled operations from small-hole 
drilling to heavy milling. This re- 
quires extreme sensitivity as well 
as rigidity in the head and feed 
mechanism. 

Positive preload bearings reduce 
friction and guide the head on the 
upper and lower V-ways. Head 
alignment is held to +0.0002. Bear- 
ings are rigidly clamped directly 
to the saddle and lubricated by a 
mist system. Extreme sensitivity 
permits uniform, continuous feed 
for tapping and drilling small 
holes. Tool breakage due to windup 
when cutting hard materials is 
virtually eliminated. 

In the Tychoway bearing, man- 
ufactured by Scully-Jones and Co., 
rollers circulate through a return 
channel within the race. The hard- 
ened and ground machine way 
serves as the outer race. All work- 


ing parts are made of through- 
hardened 52100 bearing steel and 
have a calculated life of 30 yrs, 
based on two-shift operation of the 
machine. Special molded wipers 
prevent chips from entering at the 
corners of the ways. 

Bearings are mounted by clamps, 
equal to the race in length. These 
seat on the race rolling surface 
and bearing pad, permitting very 
high clamping forces and extreme 
stiffness in the assembly. A spring 
between the pad and frame mem- 
ber preloads the bearing. 


Machine Procurement 
Served by 
Punched Cards 


Industrial Machinery Data Serv- 
ice, Inc., of Boston is a clearing 
house for used machine tool infor- 
mation, and has an_ interesting 
service. Users list machinery they 
wish to sell; buyers register ma- 
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Ingenious solutions to friction 
problems helped Kearney & Treck- 
er capture the full potential of 
numerical control in this dramatic 
machine that combines: 1) accur- 
acy and stability of a boring ma- 
chine, 2) rigidity of a mill, and 
3) sensitivity of a small drill press. 
A by-product advantage is a re- 
duction in power requirements. 

Further information on Tycho- 
way bearings can be obtained from 
Scully-Jones and Co., 1913 §. 
Rockwell St., Chicago 8, or circle 
Inform-A-Gram No. D3. 


chines they wish to buy. The speci- 
fications of both are fed to elec- 
tronic computers and matched. 
Then the names and addresses are 
sent to users whose equipment 
specifications are identical. User 
negotiates with user directly, pri- 
vately and conveniently. 

Cost of the service is modest. 
Both buyer and seller pay a regis- 
tration for each listing and a per- 
centage of the negotiated sale price 
when the transaction is completed. 
An encyclopedia of used machine 
tool information is contained on 
punch cards. 
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now | St with 
UNIFIED ASA SYMBOLS 


The ACE Drill Bushing Catalog is first 
to include, as a permanent service to all 
bushing users, the brand new ASA uni- 
fied size-symbols for every standard 
bushing. 


Developed by the American Standards 
Association it is a foolproof timesaver 
for design engineers, machinists and 
purchasing agents who were plagued 
with so many confusing symbols. It 
obsoletes all former individual symbol 
systems by establishing a worldwide 





riction identification of all standard sizes re- 
Treck- 4; gardless of make. 

tial of ee ACE DRILL BUSHINGS 

amatic ie XS are made up fo a standard, not down to a price — yet cost no more! 

accur- 

ig ma- ; *STEEL ... new high-carbon chromium bear- 
ll, and Pe ing steel wears longer and thus costs 
| press. ag much less. Demand bushings of 52-100 
a re Bes ‘stesiitdiatbendiaie ae —it wears longer. 

ents. aoe ~- 5 =O *CONCENTRICITY . . . guaranteed .0003” 
Tycho- ‘ Bers sted . tir. on BOTH ENDS of all standard 
d frost ee ‘AS bushings. May be ordered to .0001”", if 
13S. et OF Rg as Ae se required for extra precision drilling. 


*RADIUS ... A full polished radius on 
EVERY ACE bushing — drills, 


and reamers assuring added protection 


- circle 

















, ) a > ee from sharp, cutting edges. 
” - hae *DELIVERY .. . IMMEDIATE delivery of 
ACE ae most standards and many special sizes, 
} Spee me anywhere in U.S. from scores of stock- 
fo “STANDARD OF THE INDUSTRY” 3A a ing distributors and factory warehouses. 
atched. “S14 Soi 
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An oil-immersed clutch and brake thats 
‘built to be forgotten’’. This improved 3 
friction clutch and brake unit never requi 
adjustment. Wear is so negligible as to 
virtually non-existent. 


In the event of a jam where the ns sii 

is stuck on bottom, “‘Clearelease”’ 
possible to release the jam, be bed . 
operation in minutes. . 4 





Clean, space-saving design improves saft 
Flywheel and moving parts are comp 

enclosed. Rigid all steel frame resists det 
tion, prolongs working life of expensive di 





A fine adjustment setting for unusually’ 
curate slide positioning has been 
designed. Adjustment also contains a i 
which holds the slide rigidly at the desi 
setting. 





Your Clearing O.B.!. will have operator's ¢ 
trol buttons and master control panel, wil 
in and in place when shipped. Five posi 
selector switch is key-locked. 


Get the Facts on the many carefully engi . 
features of Clearing’s line of 0.B.1. 2 
22, 32, 45 and 60 tons capacity. 


CONTRACT MANUFACTURING DIVISION 


Modern equipment—experienced 
contract machining, welding or assembly 4 
Send prints or call. d 


us Ci i 
A cA ring DIVISION OF U. S. INDUSTRIES, INC; 


6499 W. 65th Street ¢ Chicago 38, Illinois 
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Right before your eyes... 


A 27% (or more) INCREASE 
in LATHE PRODUCTIVITY! 


The DISTOMET ER, a totally new precision instrument, greatly in- 
creases lathe output... 
Because — 


It provides a much faster, more convenient and more reliable means of spotting 
tool position and measuring longitudinal cutting distance than any other available 
device. 
It has motorized, Push-Button Zeroing. Lets you reference instantly at any point 
in the carriage travel for continuous measurement to any other point. 
It puts accurate, well magnified, man-size readings in front of the operator so he 
can follow progress of the tool and know instantly when it has covered the 
Push-Button Zeroing . . . you're required distance. 
instantly and automatically ready to . ei . : 
aidan off te went Gatence. It requires no set up, no positioning, no mastering. Ready to measure directly 
at the touch of a button. 
ANY MANUALLY OPERATED LATHE... OLD OR NEW ... BIG 
OR SMALL . .. CAN USE THE DISTOMETER PROFITABLY! 
Write for brochure. 


FEDERAL PRODUCTS CORP. 
1238 Eddy Street, Providence 1, 


Sok FEDERAL 3,,, 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
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Sure, Sue Perior! Just 
the flick of a hexagon 
key and the punchholder 
virtually floats on the 

guide pins . . . just like 
we're floating here. 









Spouse! Do you 

know that Superior 
removable cap guide 
pins permit one man 
to part a large die 
set in a matter of 

_ minutes? 


' 
— ' 















REMOVABLE CAP 
GUIDE PINS 
Now! Available on all Superior die sets 


in diameters from 115” upward... AT 
NO EXTRA COST 


Prevent die set smash-ups! End troublesome 
binding in parting dies! Always specify Superior 
die sets... with exclusive removable cap guide 
pins 


You'll save time and money! 


Write for exclusive features catalog — today! 


ZuPerRion. DIE SET CORP. 


2754 South 19th Street e Milwaukee, Wisconsin 
Cheshire, Connecticut 
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WHO SAVES WITH 
THE A-L TOOL STEEL 
STEELECTOR SYSTEM? 


EVERYBODY 
DOES! 


If part of your job 
deals with tool steel, 
you can save time 
and make your work easier by using the Allegheny 
Ludlum STEELECTOR System. And you will be 
saving your company money. Check this list to see 
how the STEELECTOR Program can help you: 


Owner, president, vice president Reduces costs in 
warehousing and purchasing. Insures selection of 
the right tool steel—prevents misapplication and 
wrong heat treatment. 


Operating man, superintendent, foreman, production 
control man Ends availability problems. Large local ware- 
house stocks enable you to reduce your own stocks. Con- 
sistent high quality. 


Engineer, metallurgist Speeds selection of the right tool 
steel—saves selection time for jobs that need it. 





~y = a : ot , 4 
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Specifier, designer, tool- 

room man Assures you 

of the availability of the 
size and grade you need. Only 
18 grades to consider for 96 
percent of all applications. 
Stockroom supervisor Saves 
storage space because fewer 
gtades are needed. Ordering, 
paper work are reduced. 
Heat treater Helps you operate furnaces more profitably — 
more tools can be treated at a time. 
Purchasing agent Reduces paperwork and inventory needs. 
Makes your job easier. 


For more information ask your Allegheny Ludlum salesman 
for your copy of the colorful STEELECTOR Booklet, or 
write: Allegheny Ludlum Steel Corporation, Oliver Build- 
ing, Pittsburgh 22, Pennsylvania. Address Dept. TP-8-2. 


3242 


f 7 
EE 7 ALLEGHENY LUDLUM 


eo Pa Tool Steel warehouse stocks throughout the country 
* 
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Chapter Vil - How To Calculate Rate Of Return On A Machine Tool Investment 


Machine Replacement 


IN THE LAST CHAPTER we discussed the mathematical prin- 
ciple for finding the true rate of return of a machine tool 
investment, a process called discounting. 

In that chapter we “discounted” the return from a $1000 
bond with a 5% annual coupon rate for 5 yrs as follows: 








1 2 4 
Money Discounted Discounted 
Year returned at 5% Value 
Ist $50 times .952 = $ 47.60 
2nd 50 times .907 = 45.35 
3rd 50 times .864 — 43.20 
4th 50 times .823 = 41.15 
5th 1050 times .784 = 823.20 
$1250 $1000.50 


We found that the rate of return on an investment is the 
interest rate (in this case 5°) at which the money returned 
(column 2) discounted to the present (column 3) equals the 
investment’s cost (total of column 4). 

From this it followed that if we can estimate the amount 
of money we're going to get back from a machine tool 
investment every year of its life, including its final trade-in 
value, we have a mathematical way of finding the true 


return. 


Longhand method in this chapter 

In this chapter we’re going to 
work out the rate of return on a 
typical machine tool investment. 
We’re going to estimate the year 
by year earnings and then find 
out what discount rate will make 
these equal the machine’s cost. 

It is not necessary to work out 
each problem longhand as we will 
here. The next chapter will intro- 
duce a simple table which can be 
used as a short cut. 

Since the table is an approxima- 
tion, it will also help us keep prop- 
er perspective on this whole matter 
of calculations. We should never 
forget that we’re dealing with ap- 
proximate figures at best. Long- 
hand calculations tend to put too 
much emphasis on the figures and 
too little emphasis on the judgment 
with which they should be used. 

This chapter, though, explains 
the basic procedure from which the 
table is established. An under- 
standing of this procedure is not 





by Baxter T. Fullerton 
Fullerton is Director of 
Marketing Services, The War- 
ner & Swasey Company, Cleve- 
land, Ohio. 


Mr. 


For The Shop Manager 


necessary to use the table correct- 
ly, but it is necessary if you want 
to know how the table was de- 
rived. Many readers may want to 
judge how valid the answers from 
the table are, and that is the rea- 
son for the explanation that fol- 
lows. 

The explanation will necessarily 
be brief, and it will require care- 
ful study. I think you'll find it 
worthwhile. 


A Replacement Problem 


Here is the problem. We can buy 
a new machine for an installed cost 
of $34,000. The cost savings, or 
“earnings,” next year will be 
$7,000. Present market value of 
the equipment being replaced is 
$4,000, so the net investment is 
$30,000. We estimate that market 
value of the old equipment a year 
from now will be $3600, a loss in 
value next year of $400. 

We also estimate that the new 
machine will have a 15-yr life, and 


that it will be worth $5000 when 
we replace it 15 yrs from now. 

In our short cut method, we 
won’t need all of these “estimates.” 
Most of them are built into the 
table. We do need them, though, 
for our longhand calculation. 

The following is a recap of these 
conditions: 


Next Year’s Savings ..... $ 7,000 
Installed Cost 

New Machine ......... 34,000 
Estimated Present Market 

Value Old Equipment .. 4,000 
Net Investment .......... 30,000 
Estimated Next Year Loss 

In Market Value Old 

Eowinment .... 0.66.60. 400 
Estimated Life 

New Machine ........... 15 yrs 
Estimated Worth of New 

Machine in 15 Yrs...... 5,000 


Deterioration Affects Earnings 


Before using the above figures, 
we must go back to some of the 
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basic things we learned about ma- 
chine tools in the first chapter. 
For the moment, let’s forget that 
our proposed investment is a re- 
placement machine and consider 
it by itself as an investment. We 
know that two things are going 
to happen to it. 

. It will become obsolete. New 
machines of improved design 
will become available to do the 
work better and faster. 


—_ 


. It will deteriorate. It will wear 
out. 


to 


We can substitute dollars for 
production rate and as we did in 
Chapt. I graph the future of the 
$7,000 annual earnings of our new 
machine. What is going to happen 
to these earnings? They are going 
to decline, as indicated by the ar- 
rows (Fig. 1), for each of the next 
15 yrs as the machine wears and 
becomes less efficient. 


8 EARNINGS 


Fig. 1 Future earnings of a new machine. 


By giving the new machine a 15- 
yr life in our problem we have 
said, in effect, that the combination 
of obsolescence and deterioration 
(Line A-B Fig. 1) will make it 
economically replaceable at that 
time. Obsolescence affects the 
length of life of our machine; de- 
terioration affects both the length 
of life and the earnings during its 
life as the machine wears. 


Old Equipment’s Loss In Value Must 
Be Accounted For 

One final step is necessary be- 
fore we can make our calculation. 
When our investment is a replace- 
ment machine, rather than a new 
project, the next vear loss in mar- 
ket value of the old equipment 
must be taken into account. 

Why? Because we’re really com- 
paring the over-all costs of owning 
the new machine with the costs of 
continuing to own the old equip- 


47 


ment. We're going to take into ac- 
count the future decline in value 
of our new machine, and we must 
also consider the continuing de- 
cline in value of the old if we keep 
it rather than buy the new ma- 
chine. 

Here is how to figure this: 

Fig. 2 shows our new machine 
replacing an old one at point A. 
The old one happens to be 15 yrs 
old, and the combination of obso- 
lescence and deterioration on the 
old equipment, Line AB, gives our 
new machine earnings of $7000. 

To allow for the course of future 
earnings, though, we need a base 
against which to measure the de- 
clining earnings of the new ma- 
chine. We need to straighten out 
the old machine’s decline at “B,” as 
in Fig. 3, so that we can make the 
same measurement as previously 
discussed for Fig. 1. Somehow, we 
have to “freeze’’ the physical con- 
dition of the old machine so that it 
doesn’t deteriorate anymore! 

This can be done only theoreti- 
cally. The old equipment is now 15 
yrs old, and our problem states that 
it’s worth $4000 now and will be 
worth $3600 next year. Theoreti- 
cally, if we don’t buy the new ma- 
chine, we can sell the old one next 
year when it’s 16 yrs old for $3600 
and buy a 15-yr old machine of 
the same model for $4000. Then we 
can sell that machine after one 
year and for $400 more get another 
15-yr old machine. For a capital 
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cost of $400 per year we can keep 
old equipment indefinitely. 

We needn’t dwell on the obvious 
practical difficulties of trying any 
such scheme, because it’s not nec- 
essary to try it. What we now 
have is a mathematical choice. 
Either we can buy the new ma- 
chine or we can retain the old ma- 
chine and keep it in its present con- 
dition for a cost of $400 per year. 
This becomes an “either/or” choice, 
so if we buy the new machine, we 
don’t have to spend $400 per year 
to freeze the old one, and the $400 
is credited annually to the earn- 
ings of the new machine. 

This gives us a base against 
which to measure the future de- 
clining earnings of the new ma- 
chine. 


Working the Problem 

We now have all the figures we 
need to find out how much we get 
back from our investment on a 
vear-by-year basis. We work out 
our problem as follows: 

For year one, put down the an- 
nual savings. 





Annual 
Year Saving 
l $7000 


To find gross earnings, add to this 
the credit we get for not having to 





freeze the condition of the old 
equipment. 

Annual “Freeze Gross 

Year Saving Credit” Earnings 

l $7000 $400 $7400 


An “After Tax’’ Answer 


We want our answer to be after 
taxes so that we can compare it 
with investments that don’t have 
the peculiar tax benefits of ma- 
chine tools. The tax laws recognize 
that machine tools are a wasting 
asset, and we can recover the cost 
of our investment tax free. 

For tax purposes we can “depre- 
ciate” our new machine from 
$34,000, its original cost, to $5,000, 
its estimated worth 15 yrs from 
now. We are allowed $29,000 of in- 
come on which we won’t have to 
pay taxes. 

For this problem, let’s assume 
that our accountants will depreci- 
ate this machine over the full 15 
yrs of its life, and use the “sum- 
of-the-digits” accelerated depreci- 
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Fig. 3 Deterioration curve of old machine straightened out for 


measurement purposes. 


ation method. The method of de- 
preciation is a matter for account- 
ants, not shop people, so it is not 
necessary to explain it here. 
Suffice it to say that by any 





from our taxable income, and that 
accelerated depreciation is in com- 
mon use. 

With this depreciation method, 
our first year deduction is $3625. 














method we can deduct $29,000 We put it into our calculation, 
Annual “Freeze Gross 
Year Saving Credit” Earnings Depreciation 
1 $7000 $400 $7400 $3625 
Subtract it from “gross earnings” to get taxable earnings, 
Annual “Freeze Gross Depreci- Taxable 
Year Saving Credit” Earnings ation Earnings 
1 $7000 $400 $7400 $3625 $3775 


Divide “taxable earnings” by two to find the amount of tax at a 
50% tax rate (52% for most companies) 











Annual’ “Freeze Gross Depreci- Taxable 
Year Saving Credit” Earnings ation Earnings Tax 
1 $7000 $400 $7400 $3625 $3775 $1888 
And subtract “tax” from “gross earnings” to obtain after tax 
net earnings. 
Annual ‘Freeze Gross Depreci- Taxable Net 
Year Saving Credit’ Earnings ation Earnings Tax Earnings 
1 $7000 $400 $7400 $3625 $3775 $1888 $5512 





Fig. 4 shows the entire problem 
worked out similarly for each of 
the 15 years of the new machine’s 
life. 

The ‘“‘annual savings” are re- 
duced each year because of the 
effect of deterioration. You’ll no- 
tice that there’s a substantial re- 
duction. You needn’t agree or dis- 
agree with these figures at this 
point, since we’re just working out 


a sample problem and you can 
substitute your own estimate if you 
wish. They will be discussed again 
in the next chapter. 

The estimated market value of 
$5000 at the end of 15 yrs is added 
as a credit to the 15th year. That’s 
money we can get back then, if we 
want it. 

Finally, the column of net earn- 
ings is discounted, and by cut and 
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Annual ‘Freeze Gross Depre- Taxable Net Add’! Discounted Discounted 

Year Savings Credit’ Earnings ciation Earnings Tax Earnings Credit at 14% Value 
1 $7000 $400 $7400 $3625 $3775 $1888 $5512 .88 $ 4851 

2 6925 400 7325 3383 3942 1971 5354 77 4123 

3 6845 400 7245 3142 4103 2052 5193 .68 3531 

4 6760 400 7160 2900 4260 2130 5030 59 2968 

5 6670 400 7070 2658 4412 2206 4864 Be 2529 

6 6575 400 6975 2417 4558 2279 4696 .46 2160 

7 6470 400 6870 2175 4695 2348 4522 .40 1809 

8 6355 400 6755 1933 4822 2411 4344 25 1520 
9 6230 400 6630 1692 4938 2469 4161 31 1290 
10 6090 400 6490 1450 5040 2520 3970 ar 1072 
11 5935 400 6335 1208 5127 2564 3771 .24 905 
12 5765 400 6165 967 5198 2599 3566 one 749 
13 5560 400 5960 725 5235 2618 3342 18 602 
14 5325 400 5725 483 5242 2621 3104 .16 497 
15 5020 400 5420 242 5178 2589 2831 5000 .14 1026 
$29,432 


Fig. 4 Longhand calculation for finding rate of return. 


try we find that discounting at 
14% makes the money returned 
add up very close to the net cost 
of the machine. (The actual answer 
is 13.75). Here, the rate of re- 
turn on an investment is the inter- 
est rate (14%) at which the money 
returned (“Net earnings” column) 
discounted to the present (“Dis- 
counted value” column) equals the 
investment’s cost ($30,000). 


Fixture Allows 
Automatic 
Gear Teeth Hardening 


Hardening of gear and pinion 
teeth is speeded by a new fixture 
which handles both heating and 
quenching in an automatic cycle. 
Only loading and take-off are done 
by the operator. 

The air-operated fixture is made 
by Induction Heating Corp., 
Brooklyn, N.Y., and can harden 
any pinion or gear up to 20” dia 
and with a 6” maximum face. No 
extra time is needed for quench- 
ing, since it has been made part of 
the indexing cycle, just after the 
tooth has been heated. 

The operator first selects the 
proper inter-changeable water- 
cooled work coil. With the correct 


How Good Is 14%? 


The next question is, “Should 
we buy the new machine on this 
return?” The answer will usually 
be “Yes.” It depends on many fac- 
tors such as investment risk, on 
other investment opportunities you 
may have, and on your company’s 
financial position. 


This is after tax return, equiv- 


alent to a 28% pre-tax return on 
other investments. Also, it makes 
all necessary allowances for ma- 
chine obsolescence, deterioration, 
life of the machine, etc. 

This is a true rate of return that 
can be compared with any other 
investment. On this basis, and sub- 
ject to the above qualifications, I 
think most treasurers will agree 
it’s a very handsome one! 7 





adaptors in place, the work is set 
into the lower bearing. The upper 
bearing clamp is closed, and the 
“start” button begins an automa- 
tically timed cycle, pre-set to ac- 
commodate the number of teeth 
to be hardened. An air cylinder 
then indexes fixture and work into 
the heating zone. 

After the heat cycle, the cylin- 
der retracts, and a_ ground-in- 


sulated pawl selects the next tooth 
for heating. The pinion rotates one 
tooth and re-enters the heat zone, 
while the previously heated tooth 
enters the quenching area. Each 
time the air cylinder retracts, the 
action trips a limit switch, which 
resets the timer for a new-quench 
cycle for each tooth. In turn, this 
action reverses the air cylinder 
stroke. 
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TURRET DRILL 


Saves 89% 

of Equipment Cost.. 
ACER Ae OA 
120% for Prest-o-matic 





JOB FACTS 


Company: 
Prest-O-Matic Company 
Machine: 
Burgmaster Bench Model 
Turret Drill 





Part: 
Die Cast Aluminum Valve Body 


Lot Size: 
Continuous — 220 per day 


Holding: 
Special xem 


Special Attachmen A When the Prest-O-Matic Company, Santa Ana, 
— "3000 Tapping California tooled up to drill 8 holes and tap 3 

Production Rate: in their die-cast aluminum valve bodies, they 
rea single spindle Drills selected a Burgmaster Bench Model Turret Drill 
Former Produc to save 89% of original equipment cost, and 


tion 
Valve Bodies — “aril 8 -— 


tap 3 holes — 100 per day increase production 120% over the output of 4 


Present Method: single spindle drill machines. Savings in 
Turret Drill sn oe production costs paid for the Burgmaster Bench 


Model in just 4 weeks of operation. Additional 
savings reported by Prest-O-Matic include less 
handling time, less operator fatigue, and a 75% 
saving in floor space. 


Present Production: 
Valve Bodies — drill 8 — 
tap 3 holes — 220 per day 


Production Increase: 
120% 


Advan : 
Less handling time, less - 
operator fatigue, 75% less por | 
floor space 


feroteur 









BURGMASTER CORPORA 
Small Tool Div., Burg Too! Manufacturing Co., Inc. 
13226 S. Figueroa St., Box 311, Gardena, Calif, 
Phone: FAculty 1-3510 Phone, wire or write Deon 
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Now big FREE 88 page catalog list- 
ing 2000 accessories and components 
needed in every tool room, such 
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106 EWS a \ 
as malleable machine handles .i. a A < aid 
hond knobs, hand wheels, etc. All ae eae aillia Milton, ~~» 
are top quality and low cost. Or- wr wn i laegt ral 
ders welcome for one or a th HH ica iteeay nate 
BALL HANDLES — THREADED TMS Waa a 
Sey» 


Available in many sizes ranging from 
3/32” to 1-1/2” diameter. Made from mu 
% : sic wire. All springs 10” long. Select th 

size required and cut to length wanted 
Saves time and money. 









Extension spring puree. ranging ir 
OVA OVAL MUSHROOM diameters from 1/8” 1”. All are 11 
ROUND PLASTIC PLASTIC PLASTIC long. Low prices 


Will give your product that 
“dressed-up” appearance. Made in 
a wide variety of diameters and 
thread sizes. Round and oval plas- 
tic supplied im red or black. Pol- 
ished stee! handles also supplied 
Low prices and finest quality 


REID TOOL SUPPLY CO. 


MUSKEGON HEIGHTS, MICHICAN 
CIRCLE INFORM-A-GRAM KEY NO. 502 
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Tooling Innovation 
Simplifies Turning 


A turning operation, problemati- 
cal because of part configuration, 
has been simplified by a tooling 
innovation at the East Moline 
Works of International Harvester 
Co. 

The part is the cast iron for a 
corn picker machine. It requires 
severe interrupted cuts on the OD, 
has an average hardness of 225 
Bhn, and is long in relation to the 
amount of cutting required. 





Fig. 1 Projections on rolls dictate 
a severe interrupted cut. 


Because of the many projections 
and the severity of the interrupted 
cut, Fig. 1, an engineer recom- 
mended the use of multiple tools— 
with successive tools taken identi- 
cal cuts—and consideration of the 
roll as two parts. By designing 
tooling this way, machining time 
was minimized, and tool life ex- 
tended. Two tool blocks are used, 
each holding five Wessonmetal 
general purpose cast iron grade 
throw-away inserts. 

Cutting speed is 530 sfpm, with 
feed of 0.0097 ipr and depth of cut 
of *32” per insert. Each tool block 
feeds 3'%6”". About 60 rolls are 
turned with each set of 10 inserts. 


Fig. 2 Tool blocks are mounted so 
that inserts cut directly below the 
workpiece. 
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Pump Specialists 


Mill Keyways 





Low initial cost, simplicity, ac- 
curacy and flexibility were all 
factors of careful consideration 
when the time came for moderni- 
zation of the keywaying operations 
of the numerous pumps made by 
Goulds Pumps, Inc., Seneca Falls, 
N.Y. Since their pumps are so 
varied, the production of shaft 
keyways demands unusual versa- 
tility. 

Small and compact, the No. 1, 
U. S. Mill, product of the U. S. 
Burke Machine Tool Co., Cincin- 
nati, Ohio, offered low initial cost, 
yet provided all the facilities nec- 
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essary to control size on their many 
different keyways at Goulds. En- 
gineers also liked the ease of op- 
eration and the fact that the head 
feeds up and down for simplified 
milling of Woodruff keys. 

The Mill is utilized for milling 
both the keyways and the radius 
ends of the keys themselves. To 
mill keyways, shafts are laid on a 
“V” block and held down with a 
sliding clamp. Hand feed is used, 
with the cutter mounted in the 
spindle head of the unit. 

To mill keys, they are inserted on 
end into a fixture holding 10 or 12 
keys at a time, depending on size. 
A concave radius cutter mounted 
on an arbor is used to radius one 
end of all the keys in one pass. 
Then they are reversed and the ra- 
dius operation on the other end is 
milled. Hand feed is again used, 
with spindle speeds of from 160 
to 246 rpm. Some of the metals 
milled for keyways and keys are 
stainless steel, cold rolled steel and 
monel. 


The machine is of simple heavy 


duty construction, without compli- 
cated gear trains and consequently 
requires only preventative main- 
tenance. Easy operation is provided 
also by the simplified design in 
that the six speed changes can be 
made quickly by V-belts. 

Other low cost machining is pos- 
sible besides keywaying; but saw- 
ing, slotting, squaring, cutoff, 
short-run splining and light slab 
milling are all possible. 

This installation is just one of 
many where hand feed milling ma- 
chines have proven desirable for 
production throughout industry for 
work on all types of materials. 

The machine is equipped with 
air-hydraulic feed for semi-auto- 
matic use when desired. It is said 
to achieve excellent results with 
automatic table and head feed. It 
has been used in this way for 
complete automatic milling of ger- 
manium for transistors, for semi- 
automatic stake notching of shells 
on a production basis and for low- 
cost high production milling of 
automotive parts. 
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STATION 4 
Semi-finish bore shaft 
hole and cover bore. STATION 5 
Rough generate cylinder Idle. 


face, recess. 


STATION 3 


Generate cover face. 
Rough bore and cham- 
fer for adjuster thread. 
Rough bore pilot dia. 


STATION 2 


Rough bore and chamfer 
cover hole. Rough bore 
Shaft Hole. 


STATION | 


Load and clamp. 
Unclamp and unload. 








STATION 6 


Drill and countersink 
mounting holes. Semi- 
finish bore pilot hole, 
rough bore and chamfer 
bearing cup and seal 
diameters. 


STATION 7 


Finish bore cover and 
shaft holes. Finish bump 
face side cover. Finish 
bore adjuster thread, 
pilot, bearing cup and 
seal diameters. Bump 
face cylinder. 


STATION 8 


Tap adjuster thread. 
Tap mounting holes. 
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153 Aluminum Steering Gear Housings per hour 


automatically processed on this GREENLEE Machine | 





PROOUCTION MACHINERY 


This Greenlee 8-Station Horizontal and Verti- 
cal Spindle Machine is establishing some 
excellent performance records for a leading 
automotive manufacturer. The 52 inch table 
carries 8 work fixtures. Each has power clamp- 
ing. To insure rigidity and accuracy, the table 
is clamped hydraulically metal to metal. In- 
dexing is fully automatic. Cycle time is 23.5 
seconds. Like all Greenlee machines it’s built 
for long, continuous service. Can be modified 
economically if desired. Have our representa- 
tive give you complete information. 


MACHINES DESIGNED 
WITH THE FUTURE IN MIND 
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el tT BRAOS. & CO. 
Since 1863 1978 Mason Avenue, ROCKFORD, ILL. 


TRANSFER MACHINES + SPECIAL MACHINES * AUTOMATIC BAR MACHINES * WOODWORKING MACHINES AND TOOLS 


DIE CASTING MACHINES © TRIM PRESSES © HYDRAULIC AND HAND TOOLS © COMMERCIAL CASTINGS 
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NEW 











_| KENDEX’ Profiling Tool 
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... positively locked insert 


plus an adjustable chipbreaker 





Now in one profiling tool you can get 
both of the latest design improve- 
ments. Another “‘first’’ from Kenna- 
metal Inc., the new Kendex Profiling 
Tool (A) securely holds inserts dur- 
ing normal cutting, back facing or 
contouring, and (B) permits a wide 
range of chipbreaker adjustment by 
simply turning a dial wheel. 

The main design feature of this 
dramatically new Kendex tool is the 
eccentric pin that holds the insert 
securely in place. Positioned through 
a hole in the insert, this pin, plus 
the top clamp, positively eliminates 
any movement of the insert. 

Just by turning the threaded dial 





wheel, the ‘‘Dial-A-Breaker”’ pro- 
vides a wide range of adjustment of 


chipbreaker land width. Still another 
feature is the spring plunger that 
raises the chipbreaker when the 
clamp is released, making it easier to 
change, index or invert the insert. 

Performance-proved on job after 
job over a period of months, the new 
Kendex Profiling Tool is now avail- 
able from stock in three holder styles. 
The diamond shaped insert has a 55° 
nose angle, suitable for practically 
any profiling job. It is set in the 
holder at 5° negative side and back 
rake to provide four accurately in- 
dexable cutting points. 

Get the complete story on this new 
profiling tool. Call your Kennametal 
Representative or write direct to 
KENNAMETAL Inc., Latrobe, Penna. 


CIRCLE INFORM-A-GRAM.- KEY NO. 53 








UNLOCKED 


V 


LOCKED 




















As the wrench is turned it first rotates the eccen- 
tric pin, forcing the insert back and locking it 
against two walls of the recess. Further rotation 
of the wrench locks the eccentric pin so that it 
cannot loosen during use. 


*Trademark 33599 


<i 
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| Rp Product News 


Ever-True Reader 


Measuring of hole centers, lo- 
cating of points and compensating 
for machine setting errors can be 
done efficiently with Ever-True. 
The new optical micrometer reader 
is designed for continuous produc- 
tion or short runs. It has a large 
bright screen for direct reading to 
0.0001. Reading scale can be set at 
any zero reference, or any starting 
point to eliminate additional math- 
ematics. The unit scans SIP grad- 
uated scales attached to a machine 
table. The scales are accurate 


Drilling and Tapping 


Dril-King is a completely self- 
contained, compact drilling and 





Adjustable Belting 


Adjusta-Link, a new belting, fits 
all V to V drives and is inter- 
changeable with all endless mould- 
ed and wood block belts. It is sold 
by the foot to make any size belt 
desired from the same roll. It is 
from % to 4” wide. The belting is 
pre-stretched and tested for per- 
fect rigidity and minimum vibra- 
tion. It is also heat and oil resist- 
ant. Longitudinal flexibility per- 
mits easy flexing around small di- 
ameter pulleys. Write Lovejoy 
Flexible Coupling Co., Dept. TP-3, 
4979 West Lake Street, Chicago 44, 
Ill., or mark No. Pl. 





0.0002 in any 40” of length and 
come in one-piece lengths up to 
15 ft. Write Edgcomb Engineering 
& Engraving Co., 1105 N. Holly- 
wood Way, Burbank, Calif., or cir- 
cle Inform-A-Gram No. P2. 


tapping machine equipped with a 
vertical feed work table that brings 
the work up to the head instead of 
vice versa. The standard unit is 
66” high including base. It features 
12 spindle drivers and obtains cen- 
ter distances down to %s8” mini- 
mum. Closer center distances are 
available with variations of the 
basic spindles. Work area of the 
standard model is 6 x 8%”. Jarvis 
Corp. Machine Tool and Attach- 
ments Subsidiary, Middletown, 
Conn., offers air feeds and cluster 
plates among the optional equip- 
ment. Write them, or mark In- 
form-A-Gram No. P3. 





j — 
Single Link 
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Easy Corner Notching 


A new corner notching unit in- 
sures burr-free notching of parts. 
Secret of its success is a cast-to- 
shape tool steel punch that elimi- 
nates the need for a cap. The no- 
cap feature allows for V notching 
or cropping of angles and corner 
notching of flat sheets. The right 
and left hand models are stock 
items at Tool Products Corp., North 
Tonawanda, N.Y. Write them or 
check Inform-A-Gram No. P4, 


r 
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Dovetail Tool 


Grip-Lock D.F.T., a new tool- 
holder with a 10° front rake, fits 
front and rear slide for single- 
spindle automatic screw machines. 
The dovetail form tool is said to 
give improved finish on produc- 
tion parts. It’s quick to set up and 





REAR SLICE 


FRONT St! Of 
easily returnable to the screw ma- 
chine after sharpening. A scale 
can be used to align the cutting 
edge with the centerline of the 
production part. Downtime is kept 
to a minimum, since as little as 
0.010 is adequate for sharpening. 
Dovetail tool form blanks can be 
ground to specific forms by the 
user. Hardened or soft ground cut- 
ters are available in sizes %4 x %, 
% x 1, and % x %”. The blanks 
and finished cutters are available 
in Dynamvan, Vasco-Supreme, 
CT-15, Circle-C, and other ma- 
terials. Write Royal Machine & 
Tool Corp., 31 Deming Rd., Berlin. 
Conn., or Inform-A-Gram No. P%. 
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oe ormune MEDIA ELDORADO 


















t-to- 1 
limi- fox Deburring and Finishing HAS OVER 
ching ar a= ae and bonds for all GUN DRILLS IN STOCK 
¢ Finest bonding materials 
orner 4 ¢ No “roll-over” of burrs 
right ¢ Minimum media fracture 
¢ Maximum production 
stock Free lab service reports proper media for your parts. 
North Write today for our Tumbling Media File. 
m or . 
P4, Fortune Industries, Inc. 
11770 DEXTER RD CHELSEA, MICH 
Pe | ’ Phone GR. 9-362) 
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SPELLMACO SPOTTERS 


A matched set of transfer punches for tool- 
makers, machinists and tool cribs. 









Used for transferring location of thread- 

ed, drilled and reamed holes, slugs, 

blanks, etc. 

Precision made of finest tool steel care- 

fully heat treated and tempered for long 

lite. .0025 umndersize to facilitate use— 
black oxide finish. 


. Set No. 3-17: 28 punches with in- 
\. dexed stand — sizes 3/32” to 2” by 
/1/64” plus handy 17/32” size—length 
A 47—”. PRICE only $19.40 


Single sizes available. 
R. L. SPELLMAN CO. © Urbana, Ohio 


CIRCLE INFORM-A-GRAM KEY NO. 552 
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. & Check These Valuable Technical Books! 


ingle- 





...there’s ONE toLOWER YOUR 


HOLE COSTS! 


ELDORADO’S constant inventory of popular 
size GUN DRILLS is keyed to the needs of the 
industry, designed to the most exacting spec- 
ifications! Made to produce economically, 


wy Weert Vy 
~ 







































e 
hines. M | f Di De i in straight, round, accurately located, finely fin- 
aid to anua 0 le s gn g ished holes . . . FASTER, In One Single Oper- 
odue- | Machinability and | and Estimating — 
| F Our years of accumulated GUN DRILL mak- 
p an . Fourth Edition ing experience and knowledge, plus a com- 
Tool Evaluation 368 pages, 26 chapters, over 400 plete research and engineering department 
illustrations, charts and graphs. 165 are yours to take advantage of. 
) by Antoni + ann Practical Points in Die Design and y e 
ae Machining Consultant Construction. Comprehensively in- H 2 
TYPICAL CHAPTER COVERAGE: | dexed. Get these important benefits 
| ool Life Formulas . . . Tool Life | typical MAJOR SUBJECTS ° 
pai oy TOT iy ty Economical Use of Strip Stock .. . with ELDORADO 
Sey. 2 ee . aan Saas —— ne of —— a e@ The world’s largest manufacturer of GUN 
SUL'0Ee ee «os achinability assification 0G . « eo ort-Kun, amination —_ i 
. Machine Tool Selection. and Progressive Dies . . . Detailed e Praag ver meng sizes lengths types 
| The Manual _—t . — of | Descriptions of Many Successful Dies Comp Se , types. 
w ma- queapine and terme for Development ition Gin af tells e Eliminate secondary operations—reaming, 
ale s rosse i Presses . . . Factors Affecting Per- honing, grinding. 
se . . Crossed Charts . . . Tool Life : 5 P 
me Tables . . . Graphs and Drawings... forator Life and Failure . . . Deep @ Save your company money by reducing 
‘utting —— — a a and HSS Drawing Techniques . . . Blank De- “‘cost-per-hole.”’ 
on Cast Iron and Steel. . . . Time-Unit Val i ials— i i 
yf the ir iy > atic TEE aad te ake ee 2 poms Uni a e Drill most materials—aluminum, cast iron, 
s kept bound to lie flat at any page for Bes . de P Capacit brass, tool steel, stainless, etc. 
: easy reference. mining Required Press Capacity e Drill any shaped part to any depth (some- 
tle as $6.00 per copy $7.50 per copy times interrupted holes or across existing 
ening. holes). 
10 DAY EXAMINATION ALLOWED; RETURNABLE FOR FULL : — 
’ a 
“an be CREDIT OR REFUND IF RETURNED IN SALEABLE CONDITION. Drill shallow or deep holes to precision 
tolerances. 
yy the | HUEBNER PUBLICATIONS, INC. SE TOO j Since these extras cost you no more... 
ut- » INE. i 
d we | P. ©. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO | your best bet is an ELDORADO GUN DRILL 
-. “a | Gentlemen: Please ship as soon as possible | ELDORADO specialized engineers, backed by re- 
blan | ——copies of ‘‘Manual of Machinability . . .”” at $6.00 per copy, postpaid | search facilities are available to assist you on spe- 
ailable | copies of “Die Designing . . .”’ at $7.50 per copy, postpaid cial HOLE’ problems. WRITE TODAY! 
preme, : Company | 
; ay | By Title | 
ine : | Address | 
Berlin. fo | ae 
Io. P5 City .. Zone State | : “a eae ‘2 ae 8S igi tes 
: Open account shipments to rated companies. Otherwise payment with 
| order, ‘lease. No COD'S Ono customers add 3%. sales tax. ! 356 BOSTON POST ROAD © MILFORD. CONNECTICUT 
—————— CIRCLE INFORM-A-GRAM KEY NO. 553 
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Product News 





Quick Change Toolholder 


They cast aside all pre-conceived 
notions about toolholders and came 
up with Carb-O-Lock. “The result 
is revolutionary, probably the most 
important advance in the history 
of disposable carbide tooling,” says 
Henry F. DeLong, General Man- 
ager Metallurgical Products Dept., 
General Electric Co., Detroit. 

The basic principle of the new 
Carb-O-Lock toolholder is a cam 
action lock. The insert is engaged 
by an eccentric on the central cam 
pin. This results in a positive lock 
that’s unshakeable by vibration or 
pressure of the cut. The conven- 
tional “club head” and clamp have 
been eliminated, and the holder 
and insert are as compact as a 
brazed tool. With only three parts 
plus insert, the holder is remark- 
ably simple compared to others 
with as many as 12 parts. Only an 
Allen wrench is needed for insert 


Heavy Duty Hooks 





J & J safety lift hooks have 
efficiently handled multi-ton dies 
and other heavy duty jobs for the 
past 15 yrs. The hooks are used 
with overhead cranes. A new 
swivel feature permits 360° ma- 
neuverability of dies while the 
attaching bolt stays tight. Con- 
ventional hooks demand loosen- 
ing of bolts for swiveling. The 
hooks are made of one-piece drop 





changes. Carb-O-Lock is offered in 
15 styles and 124 sizes for trian- 
gular and square inserts. Shank 
sizes range from % to 2” square. 
The smaller sizes may be expected 
to replace brazed tooling in many 


forgings of chrome _ nickel-steel, 
oil quenched and drawn for max- 
imum toughness. Bolts are of 
chrome-vanadium steel. The hooks 
are manufactured by Mentor 
Products, Inc., Mentor, Ohio and 
come in 3, 6, 9 and 15-ton capaci- 
ties. Write the maker, or circle 
Inform-A-Gram No. P6. 


Cleaning Indicator 


A new air filter for 2” lines 
allows the operator to see at a 
glance whether the filter needs 
cleaning. Pressure drop is indi- 
cated on the two air gages, sedi- 
ment or excess water can be seen 
in the transparent plastic bowl. 
To clean the element one removes 
only a hand ring and one nut. In 
case sediment clogs the automatic 
dumping device, pressing a but- 
ton will cause it to be cleaned by 
full line pressure. Then the trap 
mechanism returns to full auto- 
matic operation. Working pressure 
of the 26 lb unit is 125 lbs. It’s 


TOOLING & PRODUCTION 


applications. The Carb-O-Lock 
toolholder-insert combination is 
said to reduce cutting edge costs 
up to 40%. 

Write the makers, or check In- 
form-A-Gram No. P7. 


2% | 


TRE WA 





available for 2” pipe lines and 
designed for full 3” capacity. More 
from Techmatic Specialties, Inc., 
Royal Oak, Mich., or Inform-A- 
Gram No. P8. 





The Inform-A-Gram Card is for 
your convenience in making in- 
quiries about Advertised Prod- 
ucts and Editorial articles. 
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A Cost Saving 


BUSHING 
STORY 
IN A 
NUT SHELL 





*PATENTED 


1. Tungsten carbide rings at the points of wear; 2. 
Steel rings protect drills and carbide; 3. Special hard- 
ened alloy steel body; 4. Performance: same as solid 
carbide, but need not be handled with kid gloves; 
5. Greatest economy, because of maximum life at 
minimum cost; 6. Enjoy the advantages of greater 
accuracy for a longer time, less spoilage, less machine 
down-time, added drill and jig life with MEYCO 
carbide inserted drill jig bushings. 


Write for New Bushing Catalog No. 41 
W. F. MEYERS CO., Inc. 


BEDFORD, INDIANA 
A famous name in 
precision fools since 1888 
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AIR-MITE cvuinbers 








Air-Mite Cylinders—made in Single 
or Double Acting Series, in 4 mount- | QUALITY FEATURES: 
ing types, are high quality cylinders 1 Ground and polished 
at a low price. Simple, rugged design steel ram 

and compact construction give them 2 Bronze oilless ram 
long life, permit easy mounting on bushing 

jigs, fixtures, tools, or machines. 3 High strength 
Used wherever power holding, push- po ng te 

ing, pulling, or lifting is required, Gress, tree-bere 
Ain-Mrte Cylinders will meet your | 4 Cylinders 


most exacting requirements of de- red 
pendability and long life. Write for | 5 "™* 0! #e rots 








complete catalog and prices. 





DEVICES, INC. 


4405S W. Kinzie St.. Chicago 24. lil 


AIR SM INT 
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on Work Holding 
Tools For Production, 
Tooling, Maintenance 


Drill press vises, angle vises, swivel 
machine vises, rotary tables, lathe 
milling attachments, production 
vises, heavy duty angle vises and 
adjustable angle plates are illus- 
trated and fully described in this 
new PALMGREN Catalog #208. 
It shows the ONLY complete line 
of work holding devices available 
anywhere. Designed for production, 
tooling and maintenance work, it 
shows over 70 different models and 
types, with jaw sizes from 1%” to 
8”. Ask for your FREE copy of this 
catalog today, it shows the com- 
plete line and prices. 





“~ 


No. 84, 8 
137 Rotary Table 


PAUMGREN PRODUCTS 


8388 SOUTH CHICAGO AVE. * CHICAGO 17, ILLINOIS 
CIRCLE INFORM-A-GRAM KEY NO. 573 





HANDY 
ADJUSTABLE 


RISER 
BLOCKS 





U. S. PAT. 2-783-963 


for FASTER—SAFER—CHEAPER SETUPS 


Use on Drill Presses—Milling Machines—Punch Presses— 
Surface Grinders—Planers, etc. End lost time looking for 
right height odds and ends. 


HANDY RISER BLOCKS 
@ Give heights from 3%” to 23%” in Vg” increments. 
@ Cut setup time by eliminating haphazard blocking. 


@ Cost only $7.50 per pair; $75.00 per 12 pairs, plus transportation 
costs. Shipping weight 3 Ibs. 10 oz. per pair. 


ORDER TODAY. USE THIS COUPON. 
| HANDY PRODUCTS : 
P.O. Box 3537T, Cleveland 18, Ohio 
Gentlemen: Please ship pairs of RISER BLOCKS 
Company 

geal RA. Title eavedown 
Address .... 
CW eases jae? ee asus 


Open account shipments to rated companies. Otherwise, payment 
with order, please. No C.0.D.’s. Ohio customers add 3% sales tax. 
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You can readily attach this 


OPTICAL PROJECTOR 


to most machine tools 





) Opens a whole new dimension 

in precision production! 

> Operator sees the work mag- 
nified while in process! 

> Improves quality, increases 
productivity, simplifies 
operator training! 
























A versatile attachment 
for improving effi- 
ciency of these ma- 
chine tools: 

Brown & Sharpe 

Cincinnati 

Pratt & Whitney 

Bridgeport 

South Bend 

Hardinge 

Landis 

Reid 

Norton 

Royal Oak 

U.S. Mill 

Thompson 
+ « « OF almost any 
lathe, grinder, miller or 
shaper 





See piece magnified while 
working it . .. not after- 
ward when it may be too 
late. Measure and check it 
against overlay charts. Pro- 
jector improves quality and 
tremendously simplifies close 
tolerance work. Cuts down 
errors and costly scrap. Al- 
lows you to do work you 
might not otherwise be able " 
to handle. 













Model 7M. Standard 
magnifications from 
10X to 100X. 


me ee ee 
; STOCKER & YAL 
Optical Projection Equipment — Lite-Mite Supplementary Lighting | 
Want () Demonstration () Optical Projection Methods Engineering 
| Details? [_] Catalog on Machine Tool Projector Model 7M | 
Clip and attach to your letterhead. Sign and mail to 
j STOCKER G YALE, INC., 43 Green Street, Marblehead, Mass. 1 
—— = so oe oe eee eee eee eee ee eee eee eee ee eee ee oe 
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@ For Use on All Popular Sur- 
face Tool and Cutter Grinders 

® Precision-made, Hardened & 
Ground with Heat Treated Nuts 

@ Complete Line—4 New Models 
of Adapters Available 

® Large Stocks—immediate 

Delivery 






SOPKO 
ADAPTERS 
Save Time and Money 


Write for CATALOG and PRICES 
WM.SOPKO & SONS CO. 
140 E. 267th ST. * EUCLID 32, OHIO 
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FOR SHEARING, BLANK- 
ING, PUNCHING, PIERCING 


YOU CAN MAKE STEEL 
RULE DIES FASTER, BET- 
TER, CHEAPER WITH 
RICHARDS STEEL RULE DIE- 
MAKING EQUIPMENT! 


Build steel rule dies in your 
| own plant! Production cost 
and waiting time go down 
when Richards Equipment 
goes to work for you! More 
and more progressive manu- 
| facturers are turning to steel 
rule dies for faster, higher- 
profit work on all types and 
gauges of metal. 
| Richards’ fifty years of ex- 
perience as pioneer manu- 
| facturers of steel rule die- 
j making equipment and 
supplies provides you with a 
| complete service. 


OU. Crichards 


NORTH PITCHER STREET ° KALAMAZOO, MICHIGAN 
CIRCLE INFORM-A-GRAM KEY NO. 583 





YOU WOULDN'T 
DRIVE WITHOUT 
BRAKES... 


WHY OPERATE 
A POWER PRESS 
WITHOUT 


“FEED-OFF ? 







machine instantly when misfeeding 
or stock defects occur... acts as 
stock feed guide. Write for details. 


RANDS PRODUCTS, INC, Dept. c WILLIMANTIC, CONN 
CIRCLE INFORM-A-GRAM KEY NO. 584 
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Product News 





Toggle Clamps 


Model 325, a new hold-down 
medium duty toggle clamp, is de- 
signed especially for attachment 
to the sides of conveyors or con- 
tainers and the edges of lids or 
covers. The new clamp weighs only 
15 oz, but has a holding pressure 
of 800 lbs. Insertion and removal 
of work is simple due to the 90° 





jaw opening. The safety-ease plas- 
tic handle moves 50° for easy, one- 
hand operation. More from Detroit 
Stamping Co., 330 Midland Ave., 
Detroit 3, Mich., or Inform-A- 
Gram No. P9. 


Stub Reamers 


ft * 


ee eee 2° ee 





| ier 4 
A new short length flute design 
on stub reamers assures clean 
holes, prolonged tool life, elimi- 
nates chatter and bellmouth holes. 
It’s credited with tolerances to 
0.0002. HLB Economy Stub Reamer 
is available in 89 standard finished 
sizes from %¢ to 1”, from stocks at 
Lavalle & Ide, Grape Street, Chic- 
opee, Mass. The reamers allow for 
savings in steel and stock removal, 
due to smaller shank and stream- 
lined shank diameter. Pin holes are 
eliminated since most users do not 
need them. Reamers with pin holes 
can be ordered. Contact the mak- 
ers, or circle No. P10. 







INC. 





WHEELS .<<. 
SPECIALS=S= 


Offset Type 











° MACHINE HANDLES es mF 
° BALL HANDLES ie ins at 
° SPECIALTIE 

GRADUATED 0 ov + Ss Swe ve 
4 g Y? 


Ss 88OV”Eo 
SPECIFY TOMCO 
FOR DEPENDABILITY 


A Complete line of high 
grade hand knobs, levers, handles, hand 
wheels, graduated dials is available for 
i diate ship t from stock of stand- 
ard items. Specialty items made to your 
specifications. 


WRITE FOR INFORMATION 


ALI RETE 










SAE TE EINE BTID MS, 


we 
Racine 2, Wis. 
CIRCLE INFORM-A-GRAM KEY NO. 591 





| AUTOMATICALLY J 
} 


The i 
Model 90FS ff 
Universal i 
Automatic 
Flute j 
Grinder 


MAKES TOOLS 
With Straight 
or Spiral Flutes 


IN MINUTES 


Saves Money 
Because } 

FLUTED TOOLS i 

Cutters * Millers * Taps * Reamers 


fMADE AUTOMATICALLY§ 


are Economical 
Get details on Miller and Grinder 


WARDWELL Mfg. Co. 


j 3809 Ridge Rd., Cleveland 9, O. j 


mem ee ee ee ee 
CIRCLE INFORM-A-GRAM KEY NO. 592 
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ELIMINATE THOSE PROBLEMS—reduce 
maintenance and down-time—step-up pro- 
duction and solve the problem of costly 
repairs and replacement of air tools. 


Compact package unit solves all 
three problems simultaneously. 

@ Regulates 

@ Lubricates 

e@ Filters 


Easily installed—only 2 connections 


AIR EQUIPMENT and tools give top per- 
formance when the “working” air stream 


is 
accurately regulated 
efficiently lubricated 
and free of dirt, grit, scale and water. 


REGULATOR 


BALANCED PISTON regula- 
tor maintains accurate reg- 
>, ulation—balances air surges 
—automatic bleed-off. 
—long trouble-free 
’ service. 







FILTER 


DUAL FILTERING-CYCLON- 
IC action—clean uncontam- 
inated air—eliminates costly 
repairs, maintenance and 
replacement of air tools due 
to dirty air. Less down-time. 


LUBRICATOR 


AUTOMATIC FOG MIST lubri- 
cation prevents rusting and 
scoring—reduces costly repairs 
and replacement of air tools. 
Won't flood. 








PSC complete line of single and combi- 
nation controls listed in Bulletin 80. Send 
for copy today. 


QUICK DISCONNECTS 


cole) 


The fast, easy operating PSC Disconnects 
permit quick, economical making and 
changing set-ups. Less down-time—more 
production time. 


Ask for BULLETIN 1475 and get complete 
details and engineering data on PSC 
Disconnects. 








PERFECTING SERVICE CO. 


332 Atando Ave 


Charlotte 6, N. C 
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| LIFTING DEVICES 
- for 


FAST « SAFE « BETTER 
Material Handling 
ot 


« SHEETS 
e COILS © BOXES 
* MOLDS 
e DRUMS « PALLET: 
j 400 MODELS 
HH. L. BUSHMAN CO 
7 100-A W. Central Av 
Roselle, IMinors 
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MINIATURE 
DRILL BUSHINGS 


Hole Sizes—No. 80 to 3/32” 
O.D. 3/32” to 13/64" 
Lengths /%” to 3” 
.0002 Tolerance on 1.D. 
O.D., and Concentricity 
Specials to your specifications 
WRITE FOR CATALOG 
PREBCO BUSHING CO. 


14714 East Arrow Hwy., Balowin Park, Cal 
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CAM milling /JIG boring 


‘ A SPECIALIZED CAM 
MILLING SERVICE, JIG 
BORING, SPOT WELDING, 
CONTRACT PRODUCTION 


EXPERIMENTAL 






Write for 








i ’ 

' - 

' ' DEVELOPMENT 

CAM CALCULATING O 
j catalog 55-C SERVICE 











DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 


Your business letterhead wil) bring 
terature 


WATTS BROS. TOOL WORKS 
Wilmerding, Penna. 
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HARDNESS 
TESTING 
has been done with 
the SCLEROSCOPE 
Since 1907 
® 
THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 
90-35 Van Wyck 


Expressway 
Jamaica 35, N. Y. 
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Product News 


New Slant Punch Press 





Kompac punch presses feature a 
shorter crankshaft and fewer mov- 
ing parts. Resulting reduced fric- 
tion cuts starting and stopping load 
75% with less wear of parts. The 
frame is high strength, multiple- 
ribbed 60,000 psi sorbitic casting. 
Exclusive features are a totally en- 
closed yet easily accessible fly- 
wheel, crankshaft, connection rod 
and ram, rear-mounted flywheel, 
and a new self-contained inter- 
changeable power’ transmission 
unit which is available in various 
stroke lengths from % to 2”. Write 
Kenco Mfg. Co., 5211 Telegraph 


At Top Production Speeds 


The Matthews Model 5627 ro- 
tary spot printer enables galvan- 





Traveling Saw 


Continuous production cutting at 
60 fpm of non-ferrous roll-formed 
or extruded shapes, and material 
fed from automated stock racks is 
the forte of PS 14 automatic trav- 
eling table cut-off saw. The unit is 
equipped with a 14” circular blade 
and powered by a 1-hp motor. It 
cuts shapes up to 4%”, and flat 
material to 12” wide with %” ac- 
curacy. The saw cycles automatic- 
ally for 30 cuts/min at predeter- 
mined lengths in %” thick materi- 
al. Heavier material can be cut at 
slower feeding and cycling. Write 
The Vern Emery Co., 10647 Wixom, 
Sun Valley, Calif., or check In- 
form-A-Gram No. P11. 


TOOLING & PRODUCTION 








Rd., Los Angeles 22, Calif., or mark 
Inform-A-Gram No. P12. 


ized sheet producers and manufac- 
turers of other flat products to 
control the position and number 
of trade-marks or imprints de- 
sired per sheet. Also, it prints at 
top line speeds. The location and 
number of imprints is governed 
by a unique electronic control sys- 
tem. Mechanically driven, only the 
printing die comes in contact with 
the sheet surface. This eliminates 
the danger of surface marring or 
distortion on even the lightest 
gage sheets. Push-button  con- 
trolled, the unit can “spot” print 
or continuous print. The advanced 
rotary spot printer is designed 
and built by Jas. H. Matthews & 
Co., 3942 Forbes Ave., Pittsburgh 
13, Pa. For further information 
circle Inform-A-Gram No. P13. 
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‘TORQUE WRENCH’ MANUAL 


a, 


Tan 


Formulas 

Applications 

SENT UPON REQUEST Engineering Data 
Screw Torque Data 


S tuRTEvanT oO Adapter Problems 
A00/S0N [QUALITY] ILLINOIS General Principles 


Manufacturers of over 85% of the torque wrenches used in industry 


A iendelioadl — Extracting 
Tool that will stop small 
cost leaks in Metalworking 


How much labor and production time do you waste remov- 
ing broken taps? How many expensive parts are damaged 
or scrapped by makeshift methods? Much of this time, and 
the parts, can be salvaged with Walton Tap Extractors. 





The extractor's stur- ? The extractor is 3 With a tap wrerch 


* (not chown) applied 
to the square end 


* dy, heat treated * pushed down until 


steel fingers are in- it touches the b:irk- 
serted into the fiutes en tap, and the of the extractor, the 
of the broken tap sleeve placed firmly broken tap is simply 
in contact with the and easily backed 
wort. out 
No annealing or drilling required. The broken tap is re- 
moved without delay . and without damaging the 
threads. Furnished for machine screw and hand taps, pipe 
taps, and Helical Coil “STI” taps in all standard flute 
styles for sizes #4 to 142”. Try them at our expense (free 
trial) in your shop. 


Write for Data Gear Folder No. 38 

















SINCE 1908 
t 


THE WALTON CO. SQS=457 HARTFORD 10, CONN. 


CIRCLE INFORM-A-GRAM KEY NO. 612 









él 


TYPE 224 
FIXTURE BALL 
with plain shank) 


TYPE 448 
CHECKING BALL 
(with shoulder) 


Stainless Steel 


TOOLING BALLS 


@ Used in jigs, fixtures and job setups as positive 
reference points for locating holes and surfaces at 
compound angles or in two or more planes. 
@ Durable. Made of hardened 440-C stainless steel. 
@ Highly accurate. Ball size is held to +.0001” for 
fixture balls; +.00002” for checking balls. 
@ In stock in 7 ball sizes, 44” to 1” by %” steps. 
WRITE FOR prices and fact-filled BULLETIN B-42. 


INDUSTRIAL TECTONICS, INC. 


oT MANUFACTURERS OF PRECISION BALLS AND BEARINGS 





BALL DIVISION: 3686 JACKSON RD. 
ANN ARBOR 4, MICHIGAN 


_CIRCLE INFORM - A- GRAM KEY NO. 613 

















.. find cracked parts 
~~“quickly, easily, with 


yea, Spotcheck 





YE PENETRANT INSPECTION 
~ HERE'S WHY 


Cracks, pores and defects 
open to the surface can 
couse rejects or failure in 
service. In parts or ma- 
chinery this can mean costly 


HERE'S HOW 

Inspect with easy-to-use 
Spotcheck. Dye penetrant 
inspection becomes as 
simple as pushing a button. 
All materials available in 


NOW — repairs, prolonged down- spray can and Fire-Safe— 

time, extensive damage, cleaner-dye remover, pen- 
Fire-Safe even loss of life! Cracks etrant, developer. Defects 
MATERIALS can be eliminated thru are clearly defined as 


bright red marks against 
the white of the developer. 
Works on any solid mate- 
riall Bulk materials also 
available, up to 55 gallon 
drums. 


inspection ot any stage in 
manufacture, — or during 
maintenance overhaul. 


at same low 
prices 





Everything you need in 
handy, rugged steel carry- 
ing case. 2 spray cans Pen- 
etrant, 2 spray cans Devel- 
oper, 4 spray cans Cleaner- 
Dye Remover, instruction 
book, cleaning cloth, wire 
brush. ORDER FROM YOUR 
DISTRIBUTOR, OR DIRECT! 


F MAGNAFLUX CORP., 7339 W. Ainslie Ave. Chicago 31, Ill. 
; 0 Please send me SK-3 Kits at $36. 00 each, 
| 


COMPLETE SK-3 KIT 


Chicago, Illinois 





F.0.B. Magnaflux plant Chicago. 
O Send FREE bulletin only. Includes low Spotcheck material 

















prices in bulk. 
| Name Title 
1 Company 
Address 
j City Zone State 


CIRCLE INFORM-A-GRAM KEY NO. 614 
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__ffomencns onl 
“7” (AS APPLIED TO MULTIPLE SPINDLE DRILLING) 
Expertly Designed 


“HOLE HOG’ 


Machine Tools for- 


© Greater Production 
e Efficiency © Savings! 


MOLINE 
MULTI-NUMETR 








fran, 5 Mill 
. 










MODEL HD68 Tube Sheet Drilling Machine with Multi-Numetric Numerical Control for 
positioning of machine table in two directions and for selection of spindles. Infor- 
mation on punched tape permits automatic drilling of a complete hole pattern in 
a tube sheet without interruption. 

60 years of Machine Tool Engineering Experience is at your service for—— 

e Multi-Spindle Boring ¢ Single and Multi-Spindle Honing 

e Straight Line Multi-Drilling e Adjustable Spindle Drilling 

e Special Multiple Operation Machine Tools Write for Details 


. MOLINE TOOL COMPANY REPRESENTATIVES IN 


100 20th STREET © MOLINE, ILLINOIS PRINCIPAL CITIES 
CIRCLE INFORM-A-GRAM KEY NO. 621 











‘**On the Button”... 


DIAMETERS 
18" 
24" 
30" 
36" 
42" 
48" 
54" 
60" 



















Number of 
stations to 
suit your 
requirements 


PDC-JIC SERIES 
“AUTOMATIC” 
Geneva Motion Index Table 












YOUR CHOICE 
e Electric Motor Drive 
e Fluid Motor Drive 
e Rotary Air Motor Drive 








Write TODAY for new Catalog 60, 
for designers and engineers 


COMPANY 


CIRCLE INFORM-A-GRAM KEY NO. 622 











TOOLING & PRODUCTION 


Product News 





Speedy Metal-Processing 


A new vertical metal processing 
machine (V-80) is especially de. 
signed for high-speed, precision 
production of small wire and strip 
components. Verti-Slide subassem- 
blies allow adaptation for welding 
tapping, swaging, and thread-roll- 
ing. Stock capacity is %4” maximum 
strip width, 0.032 maximum strip 





thickness, and 46” maximum wire 
dia. Production rates are from 100 
to 500 strokes/min with standard 
rise cams, and 100 to 350 strokes/ 
min with either maximum rise 
cams, and 100 to 350 strokes/min 
with either maximum rise cams or 
feed lengths. The machine is a 
smaller version of V-82 and V-81 
vertical four-slide machines from 
Torrington Mfg. Co., Torrington, 
Conn. Inform-A-Gram No. P14. 


Every Shop Should dwn Oe 


°° 
13 ae 














No distortion — 
even on Ys" stock! 
MODEL “C” 


KNURLMASTER 
Basses Hand Knurler 


For small production runs on 
¥%e" to 1” stock. Exclusive 
screw design gives perfect 
knur! pattern. Furnished with 
3 hardened straight or dia- 
mond pattern knurls of stand- 
ard %” dia. Forged steel 
frame is self-centering. Write 
for illustrated folder. 


ROCKWIN MANUFACTURING (CO 


R0A MAGNOLIA AVE., WESTBURY, LI.. N.Y. 
CIRCLE INFORM-A-GRAM KEY NO. 623 
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Product News 


Speedy Hole Grinding 


Vuleanaire 300 grinds soft or 
hard steels, ceramics, glass, car- 
bide, sapphire and exotic materials 
with equal facility. It finishes mi- 
nute holes precisely and economic- 
ally. With four variable speed pre- 
cision air motors, Vulcanaire has a 
speed range from 6000 to 300,000 
rpm. The 300 Series grinds 0.020 
to 0.090 dia holes. Like the 65,000 
Vulcanaire this new, faster instru- 
ment can be attached to all types 
of grinders, profilers, jig borers, 


General Purpose Cylinders 





Series C, new 200 psi maximum 
air cylinders, are offered in 1%, 


worercn = 





ae - é : Pa AS nets 


vertical and horizontal milling ma- 
chines, boring mills, lathes and 
drill presses. Write Vulcan Tool 
Co., 730 Lorain Ave., Dayton 10, 
Ohio, or Inform-A-Gram No. P15. 


1%, 2%, 3% and 4%” bore sizes. 
Compact design provides three ba- 
sic mounting positions — side, cap 
end, or head end. Friction is re- 
duced through an oil impregnated 
bronze rod bushing that provides 
constant lubrication. The unit’s ex- 
clusive Wiperseal serves as rod 
wiper and pressure adjusted seal- 
ing element. One piece non-score 
piston construction eliminates met- 
al-to-metal contact on cylinder 
body and stroke ends. For addi- 
tional information write Hannifin 
Co., Dept. 164, 501 S. Wolf Rd., 
Des Plaines, Ill., or check Inform- 
A-Gram No. P16. 











No. 4B OBI with 
“Econo-Air” clutch. 


clutch . . 


of over 
5 te 60- 


—s 





Mfrs. of Rousselle Presses 


SPEED UP PRODUCTION with 
these versatile 40-ton presses. 
Large bed and ram areas make 
them ideally suited to handle 
wide rolls or sheets . 
ple punching, steel-rule die work 
and other high output opera- 
tions. For rapid, shockless start- 
ing and stopping, presses can 
be equipped with electrically 
controlled “Econo-Air” friction 
. Ask for new catalog. 


PRE 


with Aoussees) 


DOUBLE-CRANK PRESSES 


| tend oll 


. do multi- 





STRAIGHT SIDE ~Die 
space up to 24 in.; 
bed space up to 6 ft. 
between uprights. 


SERVIC E MACHINE — os Rousselle Presses are sold exclu- 
sively through Leading Machin 


2310 WEST 78TH STREET * CHICAGO 


, ILLINOIS 


ery Dealers 





CIRCLE INFORM-A-GRAM KEY NO. 631 

















LARGEST STOCK OF 


SPECIAL RH & LH | 
Taps-Dies & 


Thread Plug Gages 


Also in Stock: 
®@ RING GAGES @ ACME & 
METRIC TAPS & DIES 
@ SPECIAL REAMERS 
@ EX. LONG DRILLS 








FIELD TOO! SUPPLY CO. 


31S DESPLAINES $t., CHICAGO 6, ILL 


All Phones 
CIRCLE INFORM-A-GRAM KEY NO. 632 


Financial 6-1195 











NEW! 


ONLY oc. cssee $15 ” 


Buys This Compact 
Mist Coolant Unit 





*Complete With 

Magnetic Nozzle 

Holder As Shown 
(in U.S.A.) 


Especially designed for small precision ma- 
chinery used for drilling, tapping, sawing, 
grinding, etc. Up to 500% savings through 
increased cutting speeds and tool life. 
Check these quality features and write for 
compiete details. 


compact ... measures 3” x 5” 
separate air and coolant controls 
convenient mounting stud 
attaches to existing shop airline 
shatter-proof 8 oz. reservoir 
neoprene flexible coolant line 


magnetic nozzle holder positions 
anywhere 


© controlled discharge 


Larger Types and Capacities Available 
SEND FOR BULLETIN NO. 37 


TRICO FUse MFG re) 


MILWAUKEE, W 











CIRCLE INFORM-A-GRAM KEY NO. 633 | 









Lepel 


HIGH FREQUENCY 
Pudactiou 


HEATING 
UNITS 


A) 
aN 


Ca). 


Lepel induction 

' # heating equipment is the 
f most practical and efficient 
source of heat developed for 


numerous industrial applications 


Typical Juduction 
eating Applications 


Steel Bosses 
Selectively Hardened 


HARDENED 
Pt TONE a t 
moucT04 aa 



















vboo ! 

















Bosses on part shown are focally har- 
dened to increase resistance to wear and 
plastic yielding. Surface hardening by 
induction provides hardness pattern in- 
dicated and hardness of Rc 57/59 for 
1040 steel when quenched in water. 
















return the raels 


isle Mast aelaal 


or obligation 





Hot Forming Aids Production 
Assembly of Nippers 


= 


7 | 
— » 


The ends of high-strength steel rivets 
are selectively heated to 1700° F for 
hot upsetting. Design of coil permits 
— tprmans of upsetting tool through the 
coil. 

























Tm 

















WRITE FOR NEW LEPEL CATALOG 


, ZL HIGH FREQUENCY 
LAL LABORATORIES, INC. 


35th ST. & 37th AVE., WOODSIDE 77. N.Y 
CHICAGO OFFICE: 6246 WEST NORTH AVE 


CIRCLE INFORM-A-GRAM KEY NO. 641 
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/ 


as 


ETALON IN GAGE 


Measures the exact BORE or blind hole size! 
Reading .0001" Size: 3/16" to 4" 


Takes accurate measurements of blind holes. No master — measures 
directly—by .0001”. Automatic alignment, rectangular contact points 
guarantee extreme accuracy even when fully extended. Immediately 
detects out of round holes; with extensions measures holes up to 30” 
deep. Hardened contact points exert minimum pressure — will not 
damage fragile work. 

Easy to read, deep graduations on a large diameter thimble. Dull 
chrome plated. Furnished in English or Metric graduations, individu- 
ally or in sets. 





WRITE FOR CATALOG on complete line of precision measur- 
ing instruments: VERNIER CALIPERS, MICROMETERS, 
DIAL INDICATORS. 


ALINA CORPORATION 


122 East Second St., Mineola, L. I., N. Y. 



















CIRCLE INFORM-A-GRAM KEY NO. 642 
4.430... 
opular package 
: 8-oz. can fitted 
2 Baeaas BLUE with Bakelite cap 
y bolding soft-hair 
brush for applying right 
A Stops L oases at bench, metal surface 
ready for layout in a few min- 
a utes. The dark blue background 
a = moking Stes Gas makes the scribed lines show up in 
Templates sharp relief, prevents metal glare. 


Increases efficiency and accuracy. 


Write for somple on company letterhead 
THE DYKEM COMPANY 


23031 North lith St. © St. Louis 6, Mo. 












CIRCLE INFORM-A-GRAM KEY NO. 643 





Product News 





Increased Production 


One operator is said to fre- 
quently double or triple production 
on small assembly operations with 
a new Geneva motion dial assem- 
bly press. It has an 11” dia plate 
with 8 stations, and a 1-ton press 
head with a 2” stroke and a 3” 
throat. The unit has an electric 
variable speed drive with 18 to 
36 indexes/min. Precision Detroit 
Co., 20100 Sherwood, Detroit 34, 
Mich., plans to offer the machine 
also with combination press-stake 
head, spinning head and welding 





head. Write them, or check Inform- 
A-Gram No. P17. 
























DUSTKOP “520” 
signed to collect dust from 
single machires 


re a 
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Sane all | Zs 


Her se lke Toe By Hand al 
U3 —— bo drwprastia me with Drill Press 
ing dust from single | EASE relate! 


machines. They’re de- | 








°S signed! @pecifweally) for | 
is ssyyice -with $urface NGG) RACY 
y ing pea) ool and ~ A 
L: } 
Z j inders, qff¥p | Just spot the hole and turn the handle for fast, easy custom 





yt . 7 q eet entity ipme 4 


tapping. A ruggedly built Dahlstrom Tap Guide taps 
straight every time—reduces tap breakage. Saves time 
lost digging out broken taps. Fastens to bench or carries 

















ll to job . . . Taps big jobs through base . . . Spindle can tap 

. on lathe or be a tap extension. Comes with 9 adaptors 8-32 
to 34” (taps not furnished) . . . 714” throat .. . 8” x 1114” 
table . . . wt. 32 lbs. ORDER NOW—SAVE TAPS 

i S and TIME! 
r- : = rT SS Ask for bulletin on the Dahlstrom line of bench tools. 
5, Adkes 
— ae. a PAZZZZA MANUFACTURING COMPANY 
N AGET manufacturing company details 16 Olson Drive, North Branch, Minn. 


1394 E. Church Street, Adrian, Michigan 
CIRCLE INFORM-A-GRAM KEY NO. 651 


CIRCLE INFORM-A-GRAM KEY NO. 653 


Punches and Dies 


Notching Die with Gauge Table 


Standard stock sizes 4”, 5 
and 6”. Lick those Notching 
Problems QUICKLY. Gauge 
table and gauging bars pro. 
vide accuracy and speed with 
easy adjustment. 











ms ee 


PLATES ies 


5 TIMES FASTER |x 
IMT 1 ey A... SAVE! 













This is another of the many 
different kinds of punches and 
dies in stock or made to orde: 
for foot, hand or power oper- 
ation. Precision made from 
high grade tool steel. Also 
adaptors and die shoes to 
convert your press. 


years of serving 
29 your punch and 
die requirements. 


What are your punch and 
die needs? Consult us 
about your problems. 


Au tomar 


ELECTRIC ® 
i 3 TAG MARKING 
TYPEWRITER 














A NEW ERA IN NAME PLATE MARKING 


Just a touch of the finger delivers up to 2 TONS pressure Prompt service on “Spe- 
for deep, legible impressions on metal or plastic tags. cials” made to your order. 
Standard electric typewriter keyboard — over 100 char- ” y * 


acters a minute. A modern marvel! SEND FOR FREE CATALOG No. 161 AF, illustrating our standard punches 
and dies and complete line of modern sheet metal fabricatin uipment. 
SEND NOW For BULLETIN eines 4 


Net prices shown. 
DEFIANCE MACHINE & TOOL COMPANY 


° 564 W ° 
1920 S VANDEVENTER | Dept. 1P ST.LOUIS 10, MO WARD Machinery Co. adios Chicago 6 


C:RCLE INFORM-A-CRAM KEY NO. 652 | CIRCLE INTSRM-A-CRAM KEY NO. 654 

















\form- 











66 


ARE YOU PROPERLY GEARED FOR 


MINIATURIZATION? 


USE THE PERFECT COMBINATION & 
For MICRO-DRILLING 


SPHINX 


Drills from .0016” to .0591” 


TOOLING & PRODUCTION 








are stocked in increments of 


HIGH SPEED STEEL 


.0004”(.01 mm). From.0610” 
to .1181” in increments of 
0020” (.05 mm). Left hand 
micro-drills for use on Swiss 
type automatic screw ma- 
chines. Short flute center 
drills. Send for Bulletin ‘“Q’’ 
listing complete line of drills 
or Catalog T listing collets 
as well as full line of instru- 








ment lathes and accessories. 








Louis Levin & Son, Inc. 
3573 Hayden Ave. 
Culver City, Calif. 








ONE SNAP DOES IT 


e Makes GO and NO GO 
gages obsolete. 


e Eliminates operator 
“feel”. 


e Reads directly to 50 
Millionths, 20 Mil- 
lionths or % thou- 
sandths with inter- 
changeable gaging 
heads. 

e Available in 5 sizes for 
work from 0 to 8 
inches. 





i i , 
Determine at a glance whether your work is within the tol- 
erance limits. Just set the limits on the INDICATING SNAP 
GAGE, retract the tungsten carbide measuring faces, with 
one finger, and let it ‘“‘SNAP.’’ You can SEE the exact amount 
of material left to be removed. Ask for folder #125. 


es Maho QUALITY 4 


UR FAVORITE SUPPLY HOUSE OR WRITE TO 


MAHR GAGE CO. 


274 Lafayette Street * New York 12, N. Y. 





CIRCLE INFORM-A-GRAM KEY NO. 662 





Super precision collets for jewelers type lathes, 
Ideal for holding micro-drills or other parts where 
——-, is important. Available from stock in 

my) range of sizes from .004” (1 mm) to 
5/16" (8.0 mm). 


CIRCLE FORM A-GRAM KEY NO. 661 


NEW! 


HANDY 
ADJUSTABLE 


RISER 
BLOCKS 





U. S. PAT. 2-783-963 


for FASTER—SAFER—CHEAPER SETUPS 


Use on Drill Presses—Milling Machines—Punch Presses— 
Surface Grinders—Planers, etc. End lost time looking for 
right height odds and ends. 


HANDY RISER BLOCKS 
@ Give heights from 34” to 234” 
@ Cut setup time by eliminating haphazard blocking. 


@ Cost only $7.50 per pair; $75.00 per 12 pairs, plus transportation 
costs. Shipping weight 3 Ibs. 10 oz oper pair. 


ORDER TODAY. USE THIS COUPON. 


in ¥e” increments 


HANDY PRODUCTS 
P.O. Box 3537T, Cleveland 18, Ohio 


Gentiemen: Please ship pairs of RISER BLOCKS 
Company 

Address 

City Zone State 


| 
| 
| 
| 
| 
Title | 
| 
| 
| 
| 
| 


Open account shipments to rated companies. Otherwise, paymen! 
with erder, please. No C.0.D.’s. Ohio customers add 3% sales tax 


| 
| 
| 
| 
| 
} By. 
| 
| 
| 
| 
| 
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Product News 





Fusion Paste Tables 


Fusion Engineering, 17921 Rose- 
land Ave., Cleveland 12, Ohio, 
producers of the Fusion paste 
method, now make standard rotary 
and indexing tables to simplify 
the process. Fusion pasting in- 
volves automatic application of 


paste solder or brazing alloys via 





automatic heat with natural gas 
and air burners. The new indexing 
and rotary machines now allow 
automatic handling of parts. The 
tables come completely mounted 
and tooled minus customers’ fix- 
tures. Write the makers, or circle 
Inform-A-Gram No. P18. 


Sharp Cuts 





Plunge cutting, slotting, contour 
cutting, profiling and general pur- 
pose end milling on virtually all 
materials can be performed with 
new Thriftmite. The new end mills 
are precision ground with 40° 
helical flute, and are equipped 
with 2 or 4 flutes and %.” shanks. 
They are available from stock from 
the Cutting Tool Div., Brown: & 
Sharpe Mfg. Co., Providence i. 
R.I. Write them, or circle Inform- 
A-Gram No. P19. 


Dual Cross Milling Table 


A new dual cross milling table 
is ideal for use on milling ma- 
chines, grinders, and layout work. 
It can be furnished with 10 x 6” 
or 12 x 6” table top surface. Either 
size has one longitudinal T-slot 
and three equally spaced cross 
slots. Easy to read dials are 1%” 
dia graduated in thousandths. Bal- 
ance cranks are removable. The 
large square base has four mount- 
ing lugs and %” keys, and keyways 
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for machine slot mounting. More 
information on table #85 is avail- 
able from Palmgren Steel Prod- 
ucts, 8383 S. Chicago Ave., Chicago 
17, Ill. Or circle No. P20. 

















Complete 
Tooling 








SNIGTING 


ALL IN ONE PACKAGE 


Oberg Programs a package that includes the 
designing, engineering and building of a single or 
series of Carbide Dies—also the auxiliary tooling, 
if required. 


But that’s not all! If requested, an Oberg Engineer 
directs the installation of the Die in the customer’s 
plant . . . after it has been production-proved and 
the operating personnel have been trained in its use 


and maintenance at the Oberg plant. 
berg is something special 
Oberg Manufacturing C 0. INC. 


FREEPORT, PA. 
Send today for NEW Bulletin 261 
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for HARDENING » BRAZING 
SOLDERING * FORGING * ANNEALING 
MELTING * SINTERING » WELDING 
REFINING * SHRINK FITTING 
CRYSTAL GROWING 


THER-MONIC 


Manufactures the 
most complete range of 


INDUCTION 


HEATING 


EQUIPMENT 


ELECTRONIC - LOW FREQUENCY 
MOTOR GENERATOR 


THER-MONIC features 


® Over 20 years of concentrated 
experience. 


® Over 5,000 installations. 


® Over 15,000 heating applica- 
tions resolved in our customer 
service laboratories. 


* This outstanding experience 
and know-how qualify us to 
prescribe the techniques and 
equipment best suited for your 
requirement. 


Contact our factory or your 
local IHC representative. 


Write for New 56-page catalog 
of exclusive features, 


facts and specs 


INDUCTION HEATING CORP. 
181 WYTHE AVE., BROOKLYN 11, N.Y. 


Subsidiary of HATHAWAY INSTRUMENTS, 
CIRCLE INFORM-A-GRAM KEY NO. 6381 


INC. 


TOOLING & PRODUCTION 


FAST / 


Your hack sawing machines will produce faster cutting-off on all types of work when 
they are equipped with unbreakable Marvel High-Speed-Edge Hack Saw Blades. 

Why? Because these are the blades specifically designed to take the high speeds and 
heavier feed pressures demanded by today’s production schedules. 

What's more, your operators know—or will soon learn—they can increase speed and 
pressure without endangering themselves or the machine, because these are 
unbreakable Marvel High-Speed-Edge Blades. . . the blades that have set the 
standard for all other blades to match—if they can. 

Ask for Marvel High-Speed-Edge Hack Saw Blades by name and you can be sure 
you're getting the unbreakable blades designed to give you maximum accuracy and 
speed in your cutting-off operations. Leading Industrial 
Distributors have Marvel Blades in stock. 


Write for the latest Cutting Too! Bulletin 
and the name of your nearest Marvel Distributor. 


MARV CURRIES IS ssoswcaces 


ARMSTRONG-BLUM MANUFACTURING CO.:+ 5700 Bloomingdale Avenue + Chicago 39, Mlinois 
CIRCLE INFORM-A-GRAM KEY NO. 682 


MASTER WORKMANSHIP REQUIRES 


MASTERHEADS =: 


TURNING RECESSING - UNDERCUTTING TAPER 


/ 


b, AR BORING 


WOHLHAUPTER Universal Facing & Boring Heads Feature: 


e Automatic Feeds and End Release © 
® 9 Sizes to 36!/,” 

e 12 Feeds in 0.0008” Increments 
Increase the capacity of any ma- 


chine without facing facilities. 


Write For Complete Catalog 


Sole Agent for U.S.A. KARL A. NEISE, INC. NEISE 
MODERN TOOLS & 


408 Fourth Avenue, New York 16, N. Y.—Phone: MU 3-0481 
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| BIG SAVINGS IN 
| LARGE CUTS 
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CUT YOUR COSTS OVER 25% ON END Mili 
1%" DIAMETER AND LARGER Wir; 


‘Eee Putnam Postiv-Lok design for 
large end mills eliminates the need 
for and expense of long tapered 
shanks. Instead, the Postiv-Lok con- 
cept of end mill tooling puts the heavy 
shank on a holder that quickly pays 
for itself through savings realized in 
the purchase of Postiv-Lok end mills. 

Also, the use of Postiv-Lok end 
mills and holders eliminates the costly 
breakage that is possible with welded 
shank end mills. Postiv-Lok end mills 
are milled from solid steel—there are 
no welds that might break and sepa- 
rate the shank from the fluted portion. 


Save this much on 
End Mills with.... 


FZHS ower 


© 


Thus, Postiv-Lok eliminates a causeg 
costly shut-downs and replacement 


; 


Another cost saving is reali 
with Postiv-Lok during tooling § 


Postiv-Lok end mills are easier 


change-over. Being much bed 


handle than large tapered shank end e 


mills—easier to insert and remoye § 


And, when the next operation rp.) . 


quires a different style or size of end 
mill, or even drilling and reaming | 
Postiv-Lok adapters permit quick 
change-over from one tool to another | 
without changing the holder in the 
spindle. 








PUTNAM PRECISION TOOL! 





¢ 


S a Cause} 


lacement | 


realized § 


tooling 


lighter. | 

a | 
easier to | 
' 

shank end § 


d remove 
>ration te- 
size of end 

reaming 


mit quick § 
to another | 


der in the 


Postiv-Lok is a proven locking mech- 
anism for large end mills. It has saved 
time and costs for countless users 
throughout the country. Try it on 
your most rugged milling application. 
Postiv-Lok is available from stock on 
end mills ranging from 114” to 3” in 
diameter. Also, it can be furnished in 


special sizes and designs to your spec- 


ifications. 


Here is how Postiv-Lok assures 
positive locking of end mills in the 
holder (see phantom drawing for 
lock construction ). Simply insert the 
end mill in the holder so the top flat 
is positioned to pass the locking pin; 
give the end mill a quarter turn to the 
right and it is securely locked in the 
holder. Tightening of holder set screw 
prevents end mill backlash. The end 
mill cannot vibrate loose or pull out 
of the holder. In fact, the locking ac- 
tion is aided by the torque of the end 
mill in operation. 


When put to work on big jobs, the 
fast, free-cutting action of Postiv-Lok 


end mills really save time and costs. 
Also, their exceptional durability as- 
sures long life even when operated at 
high speeds and heavy feeds. Try 
them on your toughest jobs—they will 
get them done faster and at lower cost. 


CUT FASTER =LAST LONGER 


ef IE + BG 





Over 1800 Standard 
Types & Sizes of 
Putnam End Mills 


Now you can order standard end 
mills ranging in diameter from 1/32” 
to 6” and get off-the-shelf delivery. 
In the Putnam line of over 1800 
standard types and sizes, are many 
end mills that are considered as 
“specials” by other manufacturers. 
Regardless of your requirements, 
there probably is a Putnam standard delivery, plus all the superior Putnap 
end mill that will exactly meet your cutting qualities, and at lower cog 
needs. Thus, you can obtain quicker than “specials”. 


You will save time, money and space by using | 
the services of your local Putnam Distributor | 


e@ He has large stocks that are immedi- he simplifies your purchasing. 


ately available. 
@ He affords personalized attention to 


@ He is dependable and handles quality your needs. 


products. , . ' 
@ Using his services assures savings in 


e@ A source for new techniques and new your stockroom space requirements, 


products. , ; 
@ His stocking of products means you 


@ Being one source for many products, have less money tied up in inventory. 


DISTRIBUTORS 
IN CITIES 
COAST TO COASTE 


L . 
THe Charlevors 


Detroit 7; Mich. 












10r Putnar 
lower cos \ 


t 
Using | 


ibutor | 


2. 
tention to 
savings in 
rements, 


neans you 
inventory. 
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Product News 


Air Chuck 


A workpiece can be passed en- 
tirely through the center of a new 
air chuck. No external cylinders 
or draw rods are needed. Once air 
is applied to the inlet valve on the 
chuck body, chuck jaws are acti- 
vated. Air is exhausted from one 
side of the piston and pressure 
applied to the other, giving pres- 
sure for both clamping and re- 
leasing. Workpiece is self-center- 





ing within +0.002. Mollenberg- 
Betz Machine Co., 20-26 Henry 
St., Buffalo 2, N.Y., offers stand- 
ard models with a %” movement 
per jaw, allowing 1%4” diametrical 
movement. Chucks are available 
from 12 to 48” ID and are usable 
as a rotary or stationary chucking 
device, either horizontally or verti- 
cally mounted. Write the makers, 
or mark Inform-A-Gram No. P21. 





THE INFORM-A-GRAM CARD 
IS FOR YOUR CONVENIENCE 
IN MAKING INQUIRIES 
ABOUT EDITORIAL ARTICLES 
AND ADVERTISED PRODUCTS. 














CHROMELLOY 


Chromelloy quickly hardens 
any steel, even cold rolled, 
by a carburizing, nitriding 
and alloying effect. Mild 
steel tools or parts, Chromel- 
loy treated, will outlast by 


several times sare items made of tool 
steel and hardened in usual way. Easy 
and safe to use—no cyanide. Used over 
ten years by largest plants. 


U. S. Metallurgical Laboratories 


50 E. 41st St., New York 17, N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 731 
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ALVA ALLEN 


HEAVY DUTY 


PUNCH PRESSES 


Model BT-25-6 
25-Ton Back 
Geared Press 









1 to 25 Ton Capacity Presses 






in Hundreds of Different 
Model Combinations 


Including accessories — Motors 
and Controls, Dial Index Feeds, 
Air Clutch-Brake Units, Safety 
Equipment, Friction Roll Feeds, 
Punch and Die Units, etc....... 


Powerful— Dependable 
Moderate in Price 
Fully Guaranteed 








Model B-2-A 
2-Ton Half Press 


| See Yellow P, 
for Loca 


Distributor 





ALVA ALLEN INDUSTRIES, Dept. TP 


CLINTON, 





MISSOURI - Telephone TUrner 5-333] 
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POLISH PLASTIC MOLDS 


lap carbide, steel, tools 


| WITH LOW COST TETRABOR 


| @ Tetrabor is an oil paste of 
« boron carbide. 
@ CUT LAPPING COSTS— Tet- 
| rabor costs much less than 
diamond. Gives superior fin- 
ish. 
, @ INCREASE PRODUCTION — 
Faster acting Tetrabor per- 
mits its use in place of con- 
ventiona) compounds at no 
_ Dealer increase in cost. 
Inquiries @ Available in 100 gram tube 
Invited in a range of grits. 
Order trial kit containing 5 grams of 12 grits 
for $15.50. Or send for free literature and 
price list. 


NEW ADJUSTABLE BURRING i:00L . ° 
handy vest cket scraper and burring tool. 
Blades are fully retractable,’ replaceable and 
can be reversed. Made from hi- -speed tool steel. 
Ideal for burring in light metal operations 
length 4-1/2”. Complete we 4 ea. Min. order 6. 
Replacement blades $13.20 


TITAN TOOL SUPPLY CO. 


Box L, 68 Comet Ave., 
Buffalo 16, New York 


48 Hour Delivery 


| of Special 
Side Mills 


Niagara Cutter Special Side Mills in off- 
standard widths, diameters and radii. 
Straight or staggered teeth. Interlocking 
cutters and special cutter gangs. Stocked 
| in hardened blanks from 3” to 8” diame- 
| ters. Depend on special 48 hour service 
from the Side Mill Specialists—phone 
NX3-8400, Buffalo code 716 or write— 


NIAGARA CUTTER 


DIVISION OF BOLLIER-DAMERELL, INC. 
338 Niagara St., N. Tonawanda, N. Y. 
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what you couldn’t do 


in INTERNAL 
RECESSING 


yesterday... 
you can do 
today... 


WITH THE NEW 


INTRAMATIC yeas 


Eu TF OO L 


















INTERCHANGEABLE 
PILOT and CUTTER 
fer WIDELY SPACED 
CLOSE TOLERANCE 
DOUBLE GROOVING 


only the INTRAMATIC 
provides these 
revolutionary features 
in AUTOMATIC 


internal recessing... 





Capability for wide face or multiple-form grooves. 

Deep grooving capabilities. 

No limitations on groove position, regardless of remoteness 
from entry face. 

Back spotfacing to a maximum diameter of two times the hole 
diameter. 

Pilots directly in the part for employment with any machine tool 
without special fixturing — or may be furnished to accommodate 
employment in conjunction with existing drill jigs, etc. 

6. One basic Model “JA” will accommodate holes within the range 
of 4%" -2” (with appropriate interchangeable pilots and cutters). 


ok ONe 


MODELS FOR LARGER AND SMALLER HOLE SIZES ALSO AVAILABLE 
... with these proven results: 
1. Positive, rigid cutter support —no compressive or forsional de- 
flection of cutter. 
Improved finish quality. 
Greater dimensional reliability. 
Higher production rates and longer tool life. 
Simplified setup. 
Quick interchangeability to various applications. 
Low-cost flat-form cutters for most applications. 


CUTTING PRINCIPLE 


CONVENTIONAL ECCENTRIC TYPE TOOL 


NOMWRON 


INTRAMATIC 


Flat-form cutter is (——~ 
channelled and 
cammed from di- 
rectly within the 
pilot. Cutting forces 
are constrained and 
balanced without 
compression or tore 
sional deflection of 
cutter. 


Extended and un- 
supported cutter is 
= subject to deflection 

T: 7 under cutting load. 
| — Many-fold disad- 
vantages are evi- 
dent. 





Deflection of cutter 
—- Me from true azis. 


Let us quote to your requirements 2 gene grooves for snap rings, ““O” 
‘a 


rings, thread reliefs, undercuts, back spotfacing, etc. Submit parts print 
marked to show tool entry and manufacturing outline showing all appli- 
cable dimensions at time of grooving. 
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New 


ARMSTRONG 


CATALOG 
Quality Tools for Industry 


New ARMSTRONG General Cata- 
log No. 700, showing the complete 
ARMSTRONG Line including ap- 
proximately 330 new ARMSTRONG 
tools added in these categories: 


Tool Holders 
Set-Up-and-Hold-Down Tools 
Tool Bits 

Wrenches 

Ratchet Wrenches and Sockets 
Miscellaneous Hand Tools 
Pipe Tools 


Anyone who uses or buys hand 
tools or shop tools needs this free 
ARMSTRONG Catalog No. 700 
showing these important additions 
as well as thousands of other 
ARMSTRONG tools. . 
Write direct, or geome your local id a, 
ARMSTRONG Distributor (Dis- ; 7 
tributor name furnished upon re- 

quest). 


ARMSTRONG BROS. TOOL Co. ss in” 
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Check These Valuable Technical Books! 
Manual of Die Designing 











Machinability and 
Tool Evaluation 


by Antoni Niedzwiedzki 

Machining Consultant 

TYPICAL CHAPTER COVERAGE: 
Tool Life Formulas . . . Tool Life 


Criterion . . . Chip Load and Work- 
piece Hardness . . . Tool Geometry 
Test Records . . . Tool Inspec- 


tion... Poca Classification 
. . « Machine Tool Selection. 
The Manual contains a wealth of 
examples and forms for Development 
eets . . . Recommendation Sheets 
. . . Crossed Charts . . . Tool Life 
Tables . . . Graphs and Drawings... 
covering work with Carbides and HSS 
on Cast Iron and Steel. 
This is a reference book and is wire 
bound to lie flat at any page for 
easy reference. 


6.00 per copy 





and Estimating 


Fourth Edition 
368 pages, 26 chapters, over 400 
illustrations, charts and graphs. 165 
Practical Points in Die Design and 
Construction. Comprehensively _ in- 
dexed. 
TYPICAL MAJOR SUBJECTS 
Economical Use of Strip Stock... 
Step-by-Step Design of the Basic 
Dies . . . Short-Run, Lamination 
and Progressive Dies . . . Detailed 
Descriptions of Many successful Dies 
Effective Use of Inclinable 
Presses . . . Factors Affecting Per- 
forator Life and Failure . . . Deep 
Drawing Techniques . . . Blank De- 
velopment . . . Time-Unit Values 
for Estimating Die Cost . . . Deter- 
mining Required Press Capacity 
7.50 per copy 


10 DAY EXAMINATION ALLOWED; RETURNABLE FOR FULL 
CREDIT OR REFUND IF RETURNED IN SALEABLE CONDITION. 


eee eee Corre ern 


HUEBNER PUBLICATIONS, INC. 


| 

| 

| 
—copies of “Die Designing . 
] Company 

| By 

Acaress 

| 

| 

| 


City 


P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO | 

Gentlemen: Please ship as soon as possible | 
——copies of ‘Manual of Machinability . . .”” at $6.00 per copy, postpaid 

. .” at $7.50 per copy, postpaid 

| 


Zone State. . 


Open account shipments to rated companies. Otherwise, payment with | 
order, please. No C.0.D.‘s. Ohio customers add 3% sales tax Jj 
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Product News It Floats 


Model ’09 collet-type floating 
toolholder compensates for both 
ay angular and parallel misalignment 
Accurate Reading between tool and spindle. The 
angular and parallel floats are 
intended to prevent oversize or 
bellmouth holes. The holder em- 
ploys hardened steel collets for 
fast tool changing. Collets have a in five models and accepts collets 
collapsing range of %” and are from % to 1%” dia. Write Erick- 
self-releasing for quick-change son Tool Co., 34350 Solon Rd., 
operation. The holder is available Solon, Ohio. No. P24. 











erro-T 


** the only machinable carbide "’ 


Draws 
50,000 
perfect 


© 


froug Ave. 
Iinois 




















inl I 
os Trav-A-Dial promises continu- stain ess stee 
ous indication of carriage, slide or 
oks! tool position in relation to work- 
piece within 0.001. The reader at- 
taches to any machine tool with a 
special spring-loaded mount and 
fabricated bracket. Guaranteed 
accuracy of 0.001 in 6” of travel 
over 400 has been maintained after the 
— equivalent of 5 yrs normal use, 
ae _ ording to Southwestern Indus- FERRO-TIC is the only cemented carbide that is machinable and heat treat- 
rs tries, Inc., 5880 Centinela Ave., Los able. Fabrication is similar to tool steels; first conventional machining and 
pen te Angeles 45, Calif. Write them for then quench hardening for ultimate hardness. WOODHAVEN METAL STAMP- 
the Basic dded inf ti . ING, like most FERRO-TIC users,. make their own dies with existing equip- 
—— a on a ment, thus, insuring quick service to their customers. In addition to much 
cesful Dies | form-A-Gram No. P22. longer press runs, parts from FERRO-TIC dies are within closer tolerances 
Inclinable and have better appearance. Since only superficial polishing is required to 
cting Per- renew these dies, their actual production life is more than a hundred times 
+ » Deep that of tool steel. FERRO-TIC can be used for blanking, deep drawing, heading 
Blank De- dies, arbors, core rods, wear parts, etc. 
nit Values 
. . Deter- 
wef Tool of All Trades f 
say he al Ah AGENTS THROUGHOUT THE U.S. A. 
Lt Contour Scriber is billed as the . ea WRITE FOR ILLUSTRATED BULLETIN P8 
ON. tool of 1001 applications. It marks e - 
<7 circles or scrolls from 1 to 25”, and ; Si ast 
follows irregular uneven lines and | Division of CHROMALLOY CORPORATION 
surfaces. It serves asa handy work 169 Western Highway, West Nyack, N. Y. * ELmwood 8-5900 
postpaid | bench tool in the machine trade Chromalloy Division, West Nyack, New York 
| for fitting sheet metal. The sturdy Chromizing Corporation, Hawthorne, Calif. 
, : ; Propellex Chemical Division, Edwardsville, Ill. 
: — instrument is adjustable to Elyria Foundry Division, Elyria, Ohio 
2%” and is manufactured by *Reg. U.S. Trade Mark | Shunk Manufacturing Co. Inc., Bucyrus, Ohio 
Charles Machine Co., P. O. Box 63, 
| Springfield, N.J. Write them, or CIRCLE INFORM-A-GRAM KEY NO. 75 
4 a | check Inform-A-Gram No. P23. 

























VALUABLE 
REFERENCE 


4\ 8 A once 


vor we -Vmele 


One Complete Source of Detailed 
Specifications for Designers, 
Production Managers, 

Toolroom Foremen 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 "Standards", including world’s largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings, The one complete source for data on all the “stand- 
ards" for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


DEPT. TP-8, 712 E. 163rd ST., CLEVELAND 10, OHIO 
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CENTER ALIGNMENT 
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Sa a 


for 


——7-—~_ LATHES and GRINDERS 


Micro-Set ° 
Adjustable Center 


© permits TRUE work alignment from tailstock 
, or headstock on: cylindrical grinders, cutter 
grinders, gear shavers, lathes and tracer 
attachments. 




















Saves one half the set-up time. 


Ends hit or miss table adjustments to obtain 
precise alignment. 


+ An inexperienced operator can get a precise 





Taper reamer being 











Quickly pays for itself in time and scrap 
savings 

































Morse : 
Taper Brown & Sharpe Jarno 
t2 $49.50 | #6,H#7 $53.00) #6,#7 $53. 
#3 61.50/#8,49 65.00] #8,#9 65. 
Helical milling cutter |#4 76.00 #10, #11 85.00 | #10, #11, #12 85. 
being reground 











Write for catalog and nearest distributor. 
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We also manufacture Precision Lathe Turrets and 
Tiny-Titan Magnetic Base Holders. 
Dept. No. 781. 4520 W. Fullerton Ave., 
MANUFACTURING CO. 14520 W. Ful 
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a ;_“ 


one head is better 
_than more -if it’s a 


‘ZAGAR Head for 


Drilling, 
Reaming and 
| Tapping 


1 to 1000 holes in one pas; 
—as close as twice drill dig. 
meter. Costs decrease g; 
spindles are added. And, 
a variety of hole patterns 
(or parts) can be produced 
with one fixed center head. 
Zagar units are adaptable 
to standard drill presses oy 
are built as a complete 
installation. Send in your 
hole problem to Zagar. 





Zagar Standard Geurless 
Heads MAKE ANY NUMBER 
OF HOLES IN ANY PATTERN, 
IN ANY MATERIAL ON ALL 
CENTERS. =~ 


Write for Manual “T-8” 
for engineering data. 


L 


23894 LAKELAND BLVD. « 


ACHAT” incoRPORATED 
USE MORE SPINDLES TO DO MORE wor 
CIRCLE INFORM-A-GRAM KEY NO. 763 


SHUSTER DOLLAR $AVER 


STRAIGHTEN AND CUT A TON OF SMALL DIAMETER 
WIRE A DAY .. . EARN THE PRICE OF THIS MACHINE 
IN ONLY 16 WEEKS. 


CLEVELAND 23, OHIO 


1V18 Shuster Production Booster 


Capacity .062” To .125” 





ie) |) NB > $2595.00 
Siew * HIGHEST 
ss -_ PRODUCTION 
= LOWEST 
PRICE 





WITH INFINITE VARIABLE SPEED 
PRODUCTION 25 TO 150 F.P.M. 
12000 CUTS PER HOUR TO 8” 


@ New electro-mechanical positive release target eliminate 
speed arbor boosts production 
@ Timken bearing equipped feed-roll housing @ Larger catch por 


jamming @ High straightening 


@ Ideal working height. 


METTLER MACHINE TOOL INC. 
Boulevard Industrial Park 
New Haven, Connecticut 
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Product News Buying low and selling high is one way to make a profit. 
anal But buying cutters low is not the way to keep your costs 


Outboard Supports 


low. A “bargain” cutter may be a cheap cutter. Any 
| Short cut in manufacture means you pay for your cutters 
| in another way—short tool life, scrapped parts, or ma- 
_ chine downtime. Barber-Colman milling cutters are made 


one way—from the best, mill-selected tool steels . . . with 


BUYING 


OS fe fo 
(“Ye fe x ee 
"LS aa” ha painstaking care 


in heat-treatment and sharpening. They give you lowest 





Adjustable V supports, brackets 
and soft jaws fit all centerless 
grinders. They let one man do the 
work of two by making centerless 
grinding simple. They’re usable 
for through-feed and spot or 
plunge grinding of all materials 
and lengths. The easy-to-operate | 
and simple-to-install supports ad- | 
just accurately to any size, and | total cost per piece. Buy the best, from your Barber- 
are designed to eliminate all taper emma ; 
to the very ends of the workpiece. Colman representative. BARBER 
Livingston Tool & Development | COLMAN 
Co., P. O. Box 549, Belmont, Calif., 


is the manufacturer. Write for | BARBER-COLMAN COMPANY 87 Loomis Street, Rockford, It. 


additional data, or check P25. 
Fast C 
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PRECISION SHAPLANE RADIUS TOOLS 


| EIGHT MODELS FOR LATHES, SHAPERS, 
| PLANERS AND BORING MILLS 
Range: 3%” to 3” for con- 
cave radii on lathes. 
| Two sizes for con- 
vex radii (Balls up 
to 242” dia.) on 
lathes. Also heavy 
duty model for radii 
to 6” on planers, 
etc. 


Write for circular 





ounter 


££ 











3443 N. Greenview Ave., Chicago 13, Illinois e Phone DRexel 3-3571 
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Buy safe “SHUR-GRIP” drop forged HANDLES 


Designed to hold 3 to 6 Ib. lead hammer 
heads more firmly — will not slip — keeps 
hammer head in shape longer — mokes re- 
molding easier, quicker, surer, less expen- 
tive 


| rae rendre CB, TEETER - Tool Room Specialties 
| 





Atronics parts counter Model 620 handles an 
unusual variety of parts, sizes and shapes, rang- 
ing from paper clips, ball bearing assemblies 
and fasteners of all types to candy and drug 
capsules. Weight range is from 0.01 to 2.5 oz, . 
in size up to 2”. In about 2 min an attendant can yy lly ng sony veal iy a 
stop one counting operation, empty the machine, CIRCLE INFORM-A-GRAM KEY NO. 773 
reset the simple controls and begin counting — — 
out another product. Applications include pack- 


W rite for circular and prices 











aging, prepackaging, bulk shipping, inventory The Inform-A-Gram Card which follows page 
control, incoming inspection and production 52 is for your convenience in making inquiries 
batching. Specifics from Atronic Products, Inc., about advertised products and editorial articles. 








West Conshohocken, Pa. Circle No. P26. 
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Product News 








Precision Lathe 


High precision quality work is 
credited to a new manufacturing 
lathe from Rivett Lathe & Grinder, 
Inc., Brighton 35, Boston, Mass. 


Model 1020M is extremely flexible. 
It takes a %” cut in rolled steel, or 
turns within 0.0004” in 12”. With 
a 12%” swing, the spindle takes 


SIDES 


30 


SECONDS 


ON THE Uf lH} 


5-WAY MACHINE 


In ONE work-cycle (30 seconds from floor to floor), holes are 
drilled, countersunk and spot faced to exacting tolerances on 
5 sides of a 6-sided, highly irregular work-piece by this ver- 
5-Way Drilling and Tapping 
equipped with Package Tooling and Wisconsin Drill Heads. 
Here is what it does at the push of a button in this partic- 


satile, adaptable, 


ular application: 

@ Top Unit drilis 5 holes 
@ Left Unit drilis 7 holes 

@ Back Unit drilis 2 holes 


@ Front Unit drilis 2 holes 
e@ Right Unit drills 9 holes 


4975 N 


Write for illustrated Bulletin No. 560. 
WISCONSIN DRILL HEAD CO. 


124th STREET * BUTLER, WIS. 


collets up to 14%” capacity. Power 
longitudinal feeds are from 0 to 
16 ipm, and power cross feeds from 
0 to 8 ipm. The lathe features a 
swivel mounted tracer that turns 
between centers using power lon- 
gitudinal feed. For work held in 
face plate, the unit uses power 
cross feed. Write the makers, or 
check Inform-A-Gram No. P27. 


























preebyane 













WIS-MATIC can solve 
your HOLE PROBLEMS 
just as efficiently, cut 
your hole processing 


time just as drastically 


Machine 
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Dual Sealed Valves 


Lever or pilot operated sealing 
type, 2-way hydraulic contro] 
valves from Hunt Valve Co, 
Salem, Ohio, are capable of hold. 
ing rated pressure in both direc. 
tions. They are suitable for pres- 
sures up to 5000 psi. Valve U- 
packers face in toward valve ports 





of pressure 


intensification 
results in tighter sealing. High 
pressure on the outlet side can 
be intensified for testing, within 
valve pressure rating limits, with- 


and 


out leakage or damage to the 
packers. The valves are offered 
in %, %, 1, 1%, 1% and 2” sizes 
in pressure ranges 2000, 3500 and 
5000 psi. Write the maker or circle 
Inform-A-Gram No. P28. 


Fast Mounting 


The Ace-Keller tip provides a 
fast, accurate method for fast 
mounting of portable or stationary 
air-feed drill motors to metal 
parts. It is equally adept for 
mounting tapping, back spotfacing 
or other self-contained machining 
units on a jig or fixture. The 
threaded end of the Ace-Keller 













drill bushing tip screws into the 
nose end of the drilling unit. Lock- 
ing flanges on the tip fit firmly 
under the shoulders of the lock- 
screws or lock strip on the jig. 
They hold the drilling unit secure- 
ly in alignment and absorb thrust 
and torque. Write the Ace Drill 
Bushing Co., Inc., 5407 Fountain 
Ave., Los Angeles 29, Calif., of 
circle Inform-A-Gram No. P29. 
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The modern P.D.Q. tooling method 
completely eliminates the time lost 
in changing old fashioned type 
tools. No more ‘sweating out’ 
loosening and tightening the draw 
bolt. A 60° turn of the lock nut and 
you're ready for another tool. 
P.D.Q. tool changes are only a 
matter of seconds ... and tools are 
available in very small, small, 
medium and large series depend- 
ing on the application. Write for 
literature covering all the advan- 
tages of modern, cost cutting 
P.D.Q. (Portage Double Quick) 
tooling. 








HOW MODERN 
is YOUR 


METHOD ? 


REPRESENTATIVES IN PRINCIPAL CITIES 

















* AKRON 11, OHIO | — 
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MOST VERSATILE 


general purpose + all-pneumatic 


MARKING MACHINE 






precision 
graduate: 


eee wo 
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‘ROLL-O-MARK 


Noblewest ROLL-O-MARX is the world’s 
most versatile general purpose mark- 
ing machine. It produces sharp, 
clear, permanent indented impressions 
into metal, wood, plastic and other t 
materials. Model 50P1, shown, has 
air powered work table and die slide. 
With Cyclomatic Control will mark 
up to 1500 pieces per hour. Other 
models with manual or semi-pneumatic 
operation. Write for specifications. 


NOBLE & WESTBROOK 
MANUFACTURING CO. 


| 14 Westbrook St., East Hartford 8, Conn. 


Me monk it bat with 
NOBLEWEST 
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ROTATING 
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FASTER SPEEDS 








HEAVIER FEEDS ) 


GUARANTEED 
ACCURACY | 











For 
S-P’s INSIDE STORY 
Get Catalog #112 


Call or Write 


The 4-P Manufacturing Corp. 
A BASSETT COMPANY 
ESTABLISHED 1916 
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3 convenient sizes with 3/4” shank and stand used with 5/16” carbide 
or high speed tool bits. Will machine up to 6” wide surface. 
NEW counterbalanced model allows faster speeds and feeds. 


TOOLING & PRODUCTION 


FLI-KUT : 
New - Improved ; 


FLY-TOOL 
CUTTER HOLDER 





Made of 


steel—hardened. Save on expensive end mills and sharpening cost. Better 


finishes. Write for Bulletin. 


CITY TOO 
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Product News 


Accuracy in Millionths 


Micro-Magic is credited with 
repetitive accuracy in millionths 
and is unimpaired by wear. It’s 
for use on precision boring ma- 
chines, jig borers, and other ma- 
chines where quick tool changing, 
high precision and multiple opera- 
tion is necessary. One complete 
unit and two top plates can per- 
form rough bore, finish bore, and 
counterbore. Accuracy is main- 
tained regardless of tool changes. 
Wadell Equipment Co., Clark, N.J., 
suggests that inquiries specify 
necessary spindle nose dimensions, 





Easy Mounting Tracer 


Mark X tracing attachment en- 
hances the versatility of machine 
tools for high or low production. 
It converts a vertical turning and 
boring machine into a contour 
turning lathe. It mounts to the 
ram or turret, or may be installed 
in place of the side head depend- 
ing on the machine and job re- 
quirements. The attachment needs 
no machine conversion. The True- 
Trace Mark X VTL is hydrauli- 
cally operated and uses the servo- 
valve and cylinder principal and 
is supplied complete with slide 
assembly, tracer, template rail and 
hydraulic power unit, including 
all lines and fittings. The True- 





BUY FROM YOUR DEALER 


DIE & MFG. CO., INC.; 
(32 SPENCER AVE., SAN JOSE 10, Cauir.° 





diameter, pilot diameter, bolt cir- 
cle and thread diameter, taper or 
draw bar. Write them, or circle 
Inform-A-Gram No. P30. 





Trace Corp., 9830 Rush St. H 
Monte, Calif., or Inform-A-Gram 
No. P31. 
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of mest-popular sizes. Over 1.000 1000 sizes 
ia tenths from .038” te 1”! Phone 
your stocuing franchised distributor. 
BOSTON, MASS. 
Marton Equipment WA 2.3848 
W. HARTFORD, CONN. 
Thos. E. King Co. AD 6-3522 
CALDWELL, NEW JERSEY 
mco 


Sta CApito! 8.0660 
NEW YORK CITY AREA 

Mausner Equipment Co. Vv 1-5677 
A. N. Nelson, inc MAin 5-3860 
Morris Abrams, Inc. CAnal 6.6900 








Tool Steel Text Revised 


TOOL STEEL SIMPLIFIED, by 
Frank R. Palmer and George V. 
Luerssen. Published by The Car- 























“ : : WHITE PLAINS. N.Y 
penter Steel Co., Reading, Pa., . oz r as ks Sanne Puaats, asia 
' 595 pages, $2.50. i ae a PR PME "ouse 01 Tons HA 2.9432 





WA 2-7910 


| _Latest developments in the fast | (OPNCH| cM *fo)h CoM Til h MANN OT (SMa) Be ee 


ld of tool steels and 
— = * A Send for helpful FREE ‘‘GAGING SHORTCUTS” Booklet 


their application to tools and dies 
Helco 
MEMPHIS, TENN 


are here described and interpreted. 
CLASS “X” - PLUS .000,040”- MINUS .000,000” PRECISION LAPPED cc neues 


In this third edition, the authors 
say their fundamental purpose is 

APPROXIMATELY 1 MICROINCH FINISH LENGTH - 214”, 214”, 3”, 314” | MANS Sy. Mo vi 2.3558 
CEDAR RAPIDS, IOWA 















NE 4-7604 
LA 4.2966 
8-H Too! & Supply JO 6-7943 
MILWAUKEE, WIS 

Akroline Machines ME 4.5642 
ROCK ISLAND, ILL. 


Ziel Supply Co. 6-5120 
ST. LOUIS, MO. 
PR 6-1787 
















to “present simplified methods for 
selecting and heat treating the 
proper tool steel to make any kind 




































of tool.’”’ Messrs. Palmer and Luers- — —_— Se EEE wa Boateng Go 26547 
sen are respectively chairman of t Certification “ Sion Wm. L. Riggs Co TE 8-1567 
the board, and vice president for | DELTRONIC CORPORATION unccnditonally ed Southwestern Precision EM 3:1721 
. gage herein t within a size tolerance of plus T EAs! 

metallurgy (retired), for Carpenter {000,040", minus |000,00"; surface finish approximately one {i  ALeuurrour sheheoes 
bi microinch; ends concentric to one another. All ler [i Equipment Sales CH 7-3781 

Steel Co. Gages in our plant are calibrated semiannually or oftener, |! PHOENIX, ARIZONA - 
, Di Eugenio Too! AL 8.8364 

" ards, Washington, D. C. 
Two new chapters have been i 7) 35 ee } jae su 9-2700 
4 ° 4 1 A . CAL. 
added to advise the tool and die- i Jv coset Biscuit cu 3.9213 
é rer rrereee isto cares Frey Industrial LU 8-4281 
maker on hot work die steels and | on O Saaae 
7 ality Contro! H 
air hardening steels — two new is assured through continuous checking and surveillance of all Deltronic production and inspection facili- a “yo a = Heo 
. ties by MetroLonics, an independent Metrology Laboratory, with standards uninterruptedly and directly Hees tage on : UP sane 
groups of tool steels that have in- raceable to the National Bureau of Standards, Washington, D. C. To maintain the most exacting requirements of precision measure- Victor gg - OR 8 pon 
‘ ° ° ment, all gaging standards used in manufacturing of Deltronic gages are calibrated and certified quarterly MetroLonics also SAN DIEGO, CAL 
creased in importance in recent checks samples of each and every Deltronic production run Quality Control Co. HOllywood 9.5385 
vears A chapter on high speed it kig teenie), —- gaging equipment, accurate to ten millionths or better, is used for all measurement. Round Franchises available in some areas 







s checked on a Talyrond with spindle runout guaranteed to one millionth accuracy. A polar chart Deltronic Corporation, 
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Computer Tick? epecion gy 
PHANDLE NOT NEEDED 
COMPUTERS AND HOW THEY Patented relief in center 






CONCENTRICITY OF 
ENDS 
























f each gage enables Both ends absolute! IES + MAI 
WORK, by James D. Fahnestock. Se without handle, concentric. This, pies ,, ENGINEERING + PERKIN-ELMER + SERVO- 
hichever user prefers. extra length, is invalu- MECHANISMS + RADIO CORPORATION OF 


ine AMERICA + HAMILTON STANDARD + WEST- 
INGHOUSE ELECTRIC CORP. + CADILLAC 
t MOTOR CAR CO. + FORD AERONUTRONICS 


Published by Ziff-Davis Pub- Quick, easy, convenient, able for layout, hole 

lishing Co., One Park Ave., New | fimessvine: coo ponte Bier ren or 
i York 16, N.Y., 228 pages, $4.95. X" 25-GAGE TENTH SETS TP25 “X" “HALF-THOU-SETS” HT12,H1T24__“X" 9-GAGE TENTH SETS 

“Computers are designed, built 7 = = ' ! isin, ta!,} tn! a! 

and used by normal everyday men = fi ih | | "| | {| Hi 
and women,” says the preface to ; : | | 
this worthwhile book. It continues: | } } ] | | } } | | ! 
“Many people involuntarily sup- 
press their curiosity about this new 
field with a feeling of hopelessness. 
This book has been written in an 
attempt to prove that, taken step 


by step, a computer is an under- Nominal size, + and — 12 tenth steps. Set Nominal size, + and — 1, 2, 5, 10 tenths. Set 


. ° : z h eight addi 
standable piece of machinery, far FTP25 consists of nominal gage with 24 addi- Each set consists of a nominal size gage, plus 11 pe any ee oe prov 















































Rional gages. Twelve gages range upward from 23 gages ranging upward from nominal gage e ¢ 
from a mystery.” hominal in 0001” steps each. Twelve gages range <> 828 eng up nominal .0001", .0002”, .0005" .0010”. Four 
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in this “basic training” text will | JNom. sizes 41/64" thru 1” $52.20 Nom. sizes 41/64" thru 1 60 





SETTING-STANDARDS 
“X" DRILL-SIZE SETS "X" THOUSANDTH STEP SETS THS25 "X" FRACTIONAL SETS 


= ao 
































Vain 





b 


os 
}_Py_ rau] 
+ ___ ss} 


































shed more light on its scope. They 
are: what electronic computers do, 
i . 1! { “ a — 
computer language, computer r i i Alt ; : 
arithmetic, digital-computer pro- ; 
gramming, computer logic cir- A | 1 ll 
cuitry, how men and machines 
communicate, how computers re- 
member, analog computers, data- 
acquisition systems, and typical il - = 
= == 
computer systems. 
——  — S| | — 
‘ach set contains of@fominal gage, p 2 
gages ranging upward from nominal in 001" . 
steps, and 12 gages ranging downward from EE a * thru aE 1) 
nominal in steps of 001”, total of 25 gages FS64-B - 25/64" thru 5/8 $415 
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Rp Catalogs & Literature 













A newly engineered nose grind- 
ing fixture incorporates rocker 
motion for accurate gun drill 
sharpening. It’s described in an il- 
lustrated brochure from Eldorado 
Tool & Mfg. Corp. Inform-A- 
Gram No. Cl. 


Sonite LM-23 high temperature 
laminating resin and Sonite SC-4 
high temperature surface coat 
epoxy (from Smooth-On Mfg. Co.) 
are technically outlined in Bulle- 
tin 22E and Bulletin 22F respec- 
tively. Inform-A-Gram No. C2. 





Eliminate costly reading 
errors with 
the a 


“HELIOS” | 


DIAL VERNIER < 
CALIPER with puiit-in 
DIAL INDICATOR 


Direct Reading in .0O1” 


The world famous “HELIOS” Dial Vernier Caliper is 
hardened, ground and lapped throughout. 


Other features: 


¢ Thumb roll permits quick and easy operation 
¢ Knurled lock screw 
¢ 100% measuring capacity 
(outside, inside and depth.) 
Available in 5”, 6”, 8” and 10” capacities in tool 
steel or stainless steel. 


Height Gage Attachment optional. 


“HELIOS” ~ 


SWING-JAW 
VERNIER CALIPER 


with knurled lock screw 


¢ Direct Reading 
e Capacity 4%” 
e Length of Jaw 1%” 


The swinging jaw allows a very easy, rapid and 
extremely accurate measurement of parts that have 
faces which do not lie along the same axis. 

This caliper is stainless steel, hardened and lapped. 


Every “HELIOS” Vernier Caliper is individually 
packaged in a beautiful hardwood velvet-lined case. 
Write for detailed information and prices on the 
“HELIOS” Caliper line. 
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<> 


475 Grand Concourse, Bronx 51, N.Y. 
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BASIC TIMING INSTRUCTION 
MANUAL 


for 





An elementary explanation of 
time controls and circuitry guides 
the reader to more complex appli- 
cations diagrams in a booklet from 
Haydon Div. of General Time 
Corp. Check Inform-A-Gram No. 
C3 for “Basic Timing Instruction 
Manual.” 


Meehanite dies and molds are 
presented in Bulletin 50 from 
Meehanite Metal Corp. Check In- 
form-A-Gram No. C4. 


















There are 330 new items such 
as toolholders, setup and _ hold- 
down tools, tool bits, etc. in Cat- 
alog 700 from Armstrong Bros. 
Tool Co. For your copy of this 132- 
pager circle Inform-A-Gram No. 
C5. 





“Specialized Chemical Process- 
ing Compounds for the Metal- 
working Industry” is the title of a 
colorful brochure from Turco 
Products, Inc. Mark Inform-A- 
Gram No. C6. 
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“Really Clean Coolant” is the 
title of Bulletin 100 from Pres- 
surized Filtration, Inc. Circle In- 
form-A-Gram No. C12. 


Checking Inform-A-Gram No. 
C13 will bring you a catalog sheet 
on the largest Havir Press-Rite 
OBI 125 from Havir Mfg. Co. 


Literature on a new family of 
materials for wet method or visible 
fluorescent magnetic particle test- 
ing is offered by Magnaflux Corp. 
Circle Inform-A-Gram No. C14. 











“Precisioneering & Production- 
eering” is a 52-pager from Oberg 
Mfg. Co., Inc. For Bulletin 261 
circle Inform-A-Gram No. C7. 


Catalog 31-D tells of all North- 
western Tools, Inc. items in a con- 
densed manner. Inform-A-Gram 
No. C8. 


Be 
maton “KEYED 


are | 





ee 


Tap Buying is simplified with a 
62-page color-keyed tap selector 
catalog from Besly-Welles Corp. 
Circle Inform-A-Gram No. C9. 


“High Speed Photography” is the 
title of a bulletin from Wollensak 
Optical Co. It tells of Fastax high 
speed cameras, a new engineering 
analysis tool, for studying actions 





too fast for the human eye. Inform- 
A-Gram No. C10. 


V9 glass type vitrified bond, 
used in green silicon carbide abra- 
sive for regular shaped and plate- 
mounted type wheels, is described 
in Bulletin ESA-181 from Simonds 
Abrasive Co. No. C11. | 


Faceplates from 12” 
to 84” in diameter 





Up to 50% savings in time and manpower 


Every angle, diameter, line, critical surface on 7 V-block planes is 
completely checked without disturbing the initial set-up. Previously 
a two-man operation . . . now, with motor-powered, push-button 
tilting and rotation offered by the ROTAB precision positioning 
table, one man quickly, accurately runs the entire inspection in 
about half the time. This is how ROTAB is paying off for a major 
diesel engine manufacturer . .. ROTAB will pay off for you, too. 
Write for details. 





=i, F2 MACHINE PRODUCTS corporation 
—— 


6771 E. McNICHOLS ROAD @ DETROIT 12, MICHIGAN 


CIRCLE INFORM-A-GRAM KEY NO. 83 





84 TOOLING & PRODUCTION 


Catalogs... 


Inform-A-Gram No. C15 will 
bring you Catalog 21, a 76-pager, 
from Oil-Dyne, Inc. Some 96 basic 
models of the miniaturized Oil- 
Dyne hydraulic pump are fully de- 
scribed and illustrated. 




















Simonds Double XX and Fibrex 
reinforced resinoid bonded wheels 
for weld grinding and general off- 
hand use are extolled in Bulletin 
ESA-244. Simonds Abrasive Co., 
Inform-A-Gram No. C17. 





Type B Flex Drum, an abrasive 
cloth wheel that simplifies sand- 
ing and polishing complex con- 
toured surfaces, is described in 
Data Sheet FD-30 from Merit 
Products. No. C18. 


Research metallographic equip- 
ment and its outstanding capabil- 
ities are detailed in Catalog E-240 
from Bausch & Lomb, Inc. C16. 





UNIPUNCH SERIES “A” Hole Punching Units punch round 
and shaped holes up to 3” in diameter in up to 4" mild 
steel (Series “AH” for up to 2” thick). Notching Units 
for corner, edge, vee and special shaped notches may be 
used in combination setups with hole punching units. 
Both types of Series “A” Units have popular standard 8%" 
shut height and 3'2” die height 















An automatic profit chart makes 
| figuring profits and establishing 
selling prices easy. It’s offered by 
Precision Equipment Co. on In- 
form-A-Gram No. C19. 



















All models of Zagar collet fix- 

tures and collets are described in 
| a colorful and comprehensive man- 
ner in a brochure from Zagar, Inc. 
Inform-A-Gram No. C20. 









Full-Floating toolholders and 
flanged adjustable holders made 
by Erickson Tool Co. are outlitted 
in a catalog sheet from that com- 
pany. Inform-A-Gram No. C21. ¥ 



















UNIPUNCH SERIES “B" Hole Punching Units punch round 
and shaped holes up to 3'>" in diameter in up to ‘«” thick 









mild steel or equivalent. Standard or special Series “B 
Notching Units may be used in combination setups. Both 
types of Series “B" Units have popular standard 542” shut 
height and 2!" die height. 













How UNIPUNCH Hole Punching and | 
Notching UNITS save time and cut costs | 


| 
nently align punches and dies — no ad- 
justment or aligning. These Units may 
be used and re-used in innumerable set- 
ups — uo “dead” unproductive storage. 








Unipunch Tooling System produces cus- 
tom setups with standard units. Simply 
set up the units outside the press accord- 
ing to the desired hole punching and 








notching pattern; slide onto press bed; 
and start producing parts with first stroke 
of ram — nothing attached to press ram. 

Unipunch self-contained Units perma- 


Various mounting methods permit Uni- 


punch Units to be used in presses or 
press brakes no special capital equip- 
ment required for production of parts. 


For complete information on punching and notching 
sheet metal, plates, angles. channels, extrusions 





: Une 


WRITE FOR CATALOGS TODAY 


PUNCH PRODUCTS 
Corporation 


@ 374 Babcock Street, Buffalo 6, New York 
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Sterling Electric Motor’s “lube- 
free” integral and fractional horse- 
power variable speed drivers are 
outlined in a 112-page catalog 
from the company. Inform-A- 
Gram No. C22. 
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Moore Special Tool Co., Inc. of- 
fers a “Package of Precision” bro- 
chure. It tells how to solve prob- 
lems in locating, boring, grinding 
and measuring holes to extremely 
close accuracies. Inform-A-Gram 
No. C23. 


The Or-bit tool bit series is out- 
lined in Bulletin OR-61 from 
Morse Twist Drill & Machine Co. 
Circle Inform-A-Gram No. C24. 





Vy 


Rotary files and tools available 
from Grobet File Co. of America, 
Inc. are outlined in a catalog. In- 
form-A-Gram No. C25. 


Six models of radio frequency 
heating units that convert power- 
line energy to high-frequency 
electrical energy for induction 
heating of metals are described in 
a series of bulletins from Lindberg 
Engineering Co. Circle Inform-A- 
Gram No. C26 for Bulletins 1515 
through 1520. 


Type “M” Mult-Au-Matic, built 
by Bullard Co., is extolled in a 
catalog from the company. Circle 
Inform-A-Gram No. C27. 


An 8-page technical paper sum- 
marizes results of a 2 yr investi- 
gation into the cause of erratic 
performance and premature fail- 
ures of precisely engineered metal 
wear parts. The Electrolizing Co., 
Div. of Advance Industries, Inc. 
offers the report free on Inform- 
A-Gram No. C28. 
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Catalog MF-100A from May- 
Fran Mfg. Co. tells of the com- 
pany’s line of hinged steel belt 
conveyors. Included is a range of 
convex and concave curved sec- 
tions, straight sections, take-up 
end and drive end sections. In- 
form-A-Gram No. C29. 


A technical data sheet on Bea- 
con K-65 with Quenzine Quick 
Quench Oil is offered by Aldridge 
Industrial Oils, Inc. Inform-A- 
Gram No. C30. 














SYV7TRON 


POLISH METALLURGICAL SPECIMENS 





VIBRATORY 


POLISH SAMPLES FASTER, BETTER, MORE UNIFORMLY 


Easy, mechanical polishing of metallurgical specimens for examination analysis, or electron photo- 
micrographs. Whether it’s one or a number of specimens, just place in a Syntron Polishing Machine 
and adjust vibration to desired amplitude. Samples will move smoothly around bowl and over 
compound producing the smoothest surface possible. 

Syntron Polishing Machines produce smooth, scratch-free surfaces quickly and uniformly every 
time. Powered by Syniron’s famous electromagnetic drive unit assuring you of efficiency, depend- 
ability, and low maintenance. Pan and abrasive disc are easily removed and replaced. 


Syntron Polishing Machines can speed your specimen processing. 


Write for detailed information today. 


Vibratory Feeders 








Bin Vibrators 
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CONTRACT SERVICES 
DIRECTORY 


($1.50 per 1/8 inch). 





Listings, $12.00 per inch 


Minimum charge, $4.50 per insertion. Rates net. 


Michigan 





DAVIS TOOL and ENGINEERING CO. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery, Sheet Metal Stamp- 
ings and Assemblies. 











Ohio 





CLEVELAND UNIVERSAL 

JIG COMPANY 
13404 St. Clair Ave. Cleveland, Ohio 

MU 1-2600 

DESIGNERS AND BUILDERS 

Jigs and Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 











Wire Forms: Racks, 
Wire Assemblies: 


—— Made to Specifications 
WRITE 


LOW PRICES 


Fasform Wire Division 
6125 Carnegie Ave., Cleveland 3, Ohio 








THE INDUSTRIAL MACHINE Co. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 








KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 1-2441. Manufac- 
turers of Special Machinery, Tools, 
Dies, Jigs, Fixtures. Swiss Jig Boring. 











NOBLE & STANTON, INC. 

998 Broadway. Bedford, Ohio, BEdford 
2-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 











HOLES 


ECONOMICAL * FAST DRILLING 
DEEP HOLES IN ONE PASS! 


Reps. and Distrb’s. 






P.O. BOX 990, BEVERLY HILLS, CALIF. 
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Hannifin offers new ‘‘Midget-Air”’ 
200 psi cylinders in %”, 1’’ and 
1%" bores, double-acting or 
spring-return. Two basic models, 
“universal” and “‘nose-mounting.” 
Universal models come drilled and 
tapped for mounting, or for use 
with any combination of the 
mounting attachments pictured. 
Delivery is off-shelf in standard 
strokes, shipment in ten days to 
specified stroke lengths. Want 
dimensions and prices? Write: 


ARKER 
ANNIFIN 


CORPORATION 








Pxreumaric ano Hvorautic 
SYSTEM COMPONENTS 
3299-PHa N) 


HANNIFER 
COMPANY 
A DIVISION 
563 ‘South Wolf Road * Des Plaines, Illinois 
EUROPEAN DIVISION « PARKER-HANNIFIN N. V. 
SCHIPHOL + THE NETHERLANDS 
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“Cold Heads for Happy Hearts” 
is a vest pocket booklet. It intends 
to familiarize readers with the 
many cold headed specialties and 
products of John Hassall, Inc. In- 
form-A-Gram No. C31. 


The Warco line of OBI presses, 
from 40 to 200 ton capacities, is 
illustrated and described in Bulle- 
tin 52113 from Federal-Warco 
Div., The McKay Machine Co. In- 
form-A-Gram No. C32. 


New Briney anti-friction arbor 
support bearings are depicted in 
Bulletin AB-61-2 from  Briney 
Mfg. Co. Mark Inform-A-Gram 
No. C33. 





get 
IMMEDIATE 
DELIVERY 


GUARANTEED 
PERFORMANCE 










WOODSON 
_ MICRO MINIATURE 
| END MILLS 


1/32" thru 3/16" in 
1/64” INCREMENTS 





2, 3, & 4 Flutes 

Flat & Ball Ends 
Single & Double Ends 
1/8” or 3/16” Shanks 








Send for this 
Catalog Now! 





4811 Lennox Bivd 
Inglewood, Calif 
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NEW iM SQUARE HEAD 
HYDRAULIC CYLINDER 


now available 


RE GRIER? SHER 


SERIES “L’ 





a. 


Meets JIC Standards 


Rated up to 2000 psi 
1%” to 14” Bores 





For years, you have looked to Ortman-Miller 
for the original space-saving, tie-rodless air 
and hydraulic cylinders. Now, with the in- 
troduction of the new Series “K" air cyl- 
inder, recently announced, and the new 
Series “'L"’, hydraulic cylinder, featured 
above, you can look to O-M for all of your 
cylinder requirements. 


A product of the teamwork of O-M special- 


| ists, this new Series “L"’ hydraulic unit 





reflects the research, design, engineering 
and production capabilities and experience 
that are an integral part of every O-Mcylinder. 
The result, a quality, hydraulic cylinder de- 
signed for long service, high operational 
efficiency and quick, easy maintenance, 
dimensionally interchangeable with most 
cylinders of a like type. 

For complete details mail coupon 
today for Bulletin No. 116 in which all 
cylinders have been dimensioned in 
accordance with NFPA recommenda- 
tions for your convenience. 









ORTMAN-MILLER 
MACHINE COMPANY 


21 143rd Street, Hammond, Ind. 
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Cc 
Address 
City a nian 
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ELIMINATE 
MILLING 
MACHINE 
MAINTENANCE 








UPS FEEDS AND SPEEDS 200% 


See how General Electric, Jeffrey Mfg., hun- 
dreds of others absolutely end arbor bushing 
maintenance problems and decrease production 
costs on horizontal milling machines by re- 
placing the bronze outer support bushing with 
a Jergens “Live” Sealed Roller Bearing Unit, 
Jergens Units with adjustable roller bearings 
hold precision—permit increases in milli 
speeds and feeds to take full advantage 
carbide cutters. The rigidity of these units in- 
crease cutter life and eliminate chatter, frezen 
bushings, and twisted arbors. See how hundreds 
save thousands! Write for FREE case histories 
of actual company performance reports of jobs 
and dollars saved. 


DONLEY PRODUCTS, INC. 
Dept. TP-8 11106 Avon Ave., Cleveland 5, 0. 
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An Ohio missile-parts maker* knows why. His Surfindicator not only eliminates surface rejects but also cuts 
machine downtime 60%. Quick, accurate tool checks . . . at his machines . . . insure optimum tool changes 
gto greatly extend productive tool life. Anyone, anywhere can measure any finish from 1 to 1000 microinches 
7 with a compact, portable Surfindicator. Choose the standard model or the ultimate in portability, the new 
| battery powered, completely self-contained, 514 lb. MS-1000. Ask your nearest Brush distributor for a 
- demonstration. Write for our new booklet . . . 16 pages on how Surfindicator improves profits in five major 
ms operating areas . . . production, tooling, engineering, h 
| quality control and research. *name on request ~~ rus INSTRUMENTS 
4 37TH AND PERKINS CLEVITE CLEVELAND 14, OHIO 
, Rider 
“Room 404 
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WitH No Work PREssuU 
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Available From Conveniently Located Stocks for: Cleveland, Cone, Greenlee, 
Gridley and Acme Gridley, National Acme, New Britain and Warner & Swasey 
Automatic Screw Machines. 
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PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 








